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PREFACE. 


I N accordance with the proposal of the Government of India to 
adopt the policy of holding Sectional Meetings in years in which 
a full meeting of the Board of Agriculture is not held, a Conference 
of Mycologists and Entomologists met at Pusa on the 5th February, 
1917, and following days. It was attended by representatives of 
nearly all provinces, the Native State of Mysore and the ofl&cers 
of the Indian Tea Association. On the opening day of the Con- 
ference a combined meeting was held, and after some questions of 
general policy had been discussed in full session, the Conference 
broke up into two Sections, viz., Mycologioal and Entomological, 

for the discussion of special subjects. 

A brief summary of the proceedings of the Mycological Section 
is printed in this bulletin. A full report of the proceedings of the 
Entomological Section is being printed separately in the form of a 
book. It was hoped to print both proceedings together, but it 
was found that, to be of any use, the proceedings of the Entomolo- 
gical Section had to be in great detail, and the compilation of these 
has much delayed the issue of both sets of proceedings. 

J. MACKENNA, 

Agricultural Adviser to the Government, of India. 


PCSA, 

1st August 1917. 




PROCEEDINGS 


OP THE 

Mycological Conference held at Pusa on the 
Sth February, 1917, and following days. 

A combined meeting of mycologists and entomologists was held 
on the 5th February, 1917, when the Conference was opened 
by Mr. J. Mackenna, M.A., I.C.S., who in his introductory 

speech, said : — 

“ Dr. Butler, Mr. Fletcher and Gentlemen, 

“I desire to extend to you a hearty welcome to Pusa. In the 
first place I have much pleasure in reading the following 
letter which I have just received from the Hon’ble Sir 
Claude Hill, Member in charge of the Department of 
. Eevenue and Agriculture 

‘ I am sorry that I shall not be able to be present at your 
Sectional meeting of mycologists and entomologists to 
be held at Pusa on the Sth of February, but it is 
quite impossible for me to get away from Delhi at the 
present time. This meeting is the first of the Sectional 
meetings which we hope to develop with your assist- 
ance and it will, I hope and feel sure, be the precursor 
i of many future valuable meetings of other branches 

also of the Department. The ordinary Board meet- 
ings, which are held every other year— though we hope 
perhaps to organize more frequent meetings— require 
supplementing by Sectional meetings such as the one 
you are about to hold and I am not sure that these 
Sectional meetings are not likely to prove even more 
valuable in their way than the general Board meetings. 
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At all events, I feel quite sure that the mycologists 
and entomologists, who will meet you at Pusa on the 
gtli, are inaugurating a system of very great va ue* 
Just as is the ease in every other branch of our work, 
we are, of course, under-stafied, but, to a very large 
extent, I think that the shortage of men is made up 
by the zeal of the individual workers in these and other 
scientific branches, and it would have been a very 


great pleasure to me if I could have been present to 
inaugurate this pioneer meeting. Will you please 
express to the members attending the meeting my 
personal regret at not having the pleasure of seeing 
them and my best wishes for the success of their 
deliberations.’ 

“ There is a general feeling that in addition to the ordinary 
meetings of the Board of Agriculture which are held every 
second year it will be of the greatest advantage if workers 
on particular subjects can have more frequent opportunities 
of conferring with each other. The Government of India 
propose to adopt the policy of Sectional meetings in years 
in which a full meeting of the Board of Agriculture is 
not held. As you are aware, Mr. Bainbrigge Fletcher two 
years ago held a meeting of entomological workers and as 
the working out of the details of Sectional meetings will 
take some time, it was felt that this year the wishes of the 
Government of India could best be given efiect to by a 
development of this idea and by calling meetings of two 
branches which, though of great importance, are not 
particularly strongly manned. It seemed desirable that 
this handful of scattered workers should be .called 
together to discuss their difiiculties and co-ordinate their 
work. 

“ In addition to some questions of general policy which will be 
discussed by the two sections sitting together, Dr. Butler 
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and Mr. Fletcher will arrange for the discussion of 
subjects of a technical nature connected peculiarly with 
their own branches of science. 

“I am very glad to see such a representative gathering of 
mycologists and entomologists. I trust that you will have 
a very pleasant time at Pusa and that the results of your 
deliberations will not only be of great advantage to your- 
selves but of considerable assistance to the Government 
of India. Mycology and Entomology are represented in 
India by a mere handful of workers but I think, I may 
safely say that proportionate to their numbers, their 
achievement has been great. In both branches you are 
battling against enormous dijfficulties and innumerable 
pests. The labourers in these fields of science are indeed 
few, but I tliink you have every cause to congratulate 
yourselves on the impression which has aheady been made 
on the suppression and control of fungoid and insect pests. 
I trust you will have very successful meetings and that 
as a result you will return to your respective provinces 
ecpipped with new ideas and with a new stimulus to 
increased endeavour.” 

Dr. Butler and Mr. Fletcher explained the programme of work 
for the meetings and the Sections then adjourned to take up special 
subjects. 


The Mycological Section of the Conference met for the first time 
at 9 A.M. on February 6th, 1917, Dr. Butler in the chair. 

The following members were present : — 

Dr. E. J. Butler, M.B., E.L.S., Imperial Mycologist, Pusa. 

* Dr. L. C. Coleman, M.A., Director of Agriculture, Mysore. 

* Mr. R. D. Anstead, Deputy Director of Agriculture, Planting 

Districts, Madras. 

* Joined Mycological Conference frcpi ijie second day. 




Mr. S. K. BasU; M.A., Assistant Protess 
Mr. S. L. Ajebicar, B.A., Assistant 
cultural College, Poona. 

Mr. G. S. Kulkabni, L. Ag. 

Mr. S. Stjndaeabaman, M.A. 

Mr. K. P. Shbivastava, 

Provinces. 

Mr. A. L. SoM, Mycological Collector, Bengal. 

Mr. J. P. Dastue, B.Sc., First Assistant to the lm 
Mr. S. N. Mitea, Second Assistant to the Imperial . 
Munshi Inayat Khan, Assistant to the Imperial M] 
Mr. L. S. SuBEAMANiUM, Assistant to the Imperial 
Mr. E. E. Sen, Pieldman, Mycological Section, Pusa. 
Mr. P. C. Kab, Pieldman, Mycological Section, Pttsa. 
Muhammad Tasiim, Pieldman, Mycological Section, 
Babu N. N. Mukeeji, Pieldman, Mycological Sectior 

Tte diairman, said that he proposed that the 
consider the mycological work done in India, 
province, and he asked Mr. Basu, Assistant Professi 
Sahonr, to commence with an account of the m; 
done in Bihar and Orissa. 

Mr. Basu explained that the work in Bihar an 
the past been greatly hampered by the paucity o: 
worked under the Economic Botanist and at pres 


Assistant Mycologist, Bombay. 

Assistant in Mycology, Madras. 

,«sistfi.Tit Economic Botanist, Central 
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of which had been published in the Quarterly Journal of the Depart- 
ment. He had also assisted in preparing the Crop-Pest Handbook 
for the province. He would recommend that there should be a 
research mycologist in the Imperial Service with one assistant in 
the Provincial Service and three subordinates for research and 
field work and a teaching mycologist in the Provincial Service with 
two other subordinates to assist in teaching. 

Dr. Butler asked whether Mr. Basu could give the meeting any 
idea of the amount of research work which was waiting to be done 
in Bihar and Orissa and whether it was sufiicient to justify such a 
large increase in staff. 

Mr. Basu said that he could not give the meeting such informa- 
tion. He had no information of the extent of fungal diseases in 
Bihar and Orissa — there was nobody on his staff to go out and 
make collections of diseased crops. 

In reply to the Chairman, Mr. Basu stated that the district 
agricultural officers did not send him specimens ; he only got 
about one dozen in a year ; he considered that there should be a 
mycological collector in each district to do such work. 

Dr. Butler pointed out that such collectors would collect all 
available material in the first three years and would then have 
nothing much to do. He suggested that such work might properly 
fall on district agricultural officers. 

Mr. KuJkarni, Mycological Assistant, Bombay, stated that this 
was done to a considerable extent in Bombay and that diseased 
specimens were also sent in by the generalpublic. Mr. Shrivastava, 
Assistant Economic Botanist, Central Provinces, said that it was 
done also in the Central Provinces. 

Mr Som, Mycological Collector, Bengal, said that the district 
officers in Bengal very rarely sent in any specimens of diseased 
crops. The instructions given to the agricultural staff by 
Mr. Blackwood, formerly Director of Agriculture, were that demon- 
strators should report the outbreak of a disease to district officers 
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and district officers should transmit the report to divisional superin- 
tendents and divisional superintendents should forward it to Deputy 
Directors who could then send it on to the Economic Botanist. 

The Chairman then said that the meeting would proceed to con- 
sider the mycological work done m Bengal, and would leave such 
general (questions as that last raised until the experience 
provinces had been obtained. The staff in 
Mycological Collector under the Economic Botanist 
on crop diseases had in the past been carried out at Pusa 
important investigation was 
He gave a brief account 
particularly on 


of other 
Bengal consisted of one 
■esearch work 
, .The most 

that on the ufm disease of paddy, 
of the present state of the work, and dwelt 
the necessity for close co-operation with the district 
agricultural staff in carrying out the remedial measures advocated. 
He thought that such measures should be regarded as improvements 
in ordinary agricultui'al practice of the same order of importance 
as the use of improved seed, manuring and the like. Unless this 
point of view was accepted, the work would have to be carried out 
by a special mycological staff, who might be slower in gaining the 
confidence of the cultivators as they would have a less varied chance 
of proving their value than the local agricultural officers had. 

Experiments conducted by Mr. Finlow had shown that the 
incidence of RMzoctonia upon jute was lessened by heavy applications 
of manure. The correlation of the incidence of a fungal disease 
with the deficiency of some essential element in the soil was a 
matter of great interest and other facts bearing upon this problem 
were known. In Eanchi the tihka disease of groundnut was most 
severe on those soils which were low in phosphate content, and the 
root rot of cotton in the Punjab seemed. also to have some con- 
nection with the chemical composition of the soil. 

The Chairman then explained that there was no mycological staff 
in the United Provinces or Punjab and, as no representative had 
attended, it was difficult to give an account of their problems. Pos- 
sibly the dry hot climate of these areas was against the prevalence of 
fungus diseases. The field crops suffered from the ordinary diseases, 
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such as rust of wheat, arhar (Cajanus inAicus) wilt and the like, and 
the opium poppy blight was engaging the attention of the Economic 
Botanist, United Provinces. The Economic Botanist, Punjab, 
was also interesting himself in several diseases. Much, however, 
still remained to be done before any estimate could be formed of the 
amount of preventable loss caused by fungus diseases in this area. 

The Chairman next asked Mr. Shrivastava, Assistant Economic 
Botanist, Central Provinces, if he could tell the meeting anything 
about the mycological work done in the Central Provinces. 

Mr. Shrivastava said that the district staff sent in a number of 
specimens and the Economic Botanist referred a number of these 
to Pusa. There was no special mycological staff in the province. 
Treatment of jowar {Anirofogon Sorghum) smut with copper sulphate 
on the lines carried on in Bombay was proceeding, the work 
being done by the agricultural officers with success. 

The Chairman then asked the representatives of the Bombay 
Department to give some account of the mycological work in that 
province. 

Mr. Ajrekar, Assistant Professor of Mycology, said that he was 
in charge of the mycological teaching, which left him a certain 
amount of time available for research. He had no assistant to 
help him and thought he should have a demonstrator and a labora- 
tory assistant ; he thought that teaching work should not be entirely 
dissociated from research. The district agricultural officers sent 
in specimens, but they had many other duties, and they were not 
always competent to make reliable observations on plant disease 
or to superintend operations for its control. He considered 
that there should be one or two mycological assistants who could 
■ be sent to collect information when he was engaged in teaching' 
and could not leave the College. He was engaged personally on 
research work on ergot of jowar, Vstilaginoidea of rice and Nectria 
on citrus. He believed that in sugary disease of jowar the 
Ger^ella and Sphacelia stages were connected and the former 
probably corresponded to the ergot stage of Claviceps. The Nedria 



ceeded. The “ band disease ui ^ ^ . 

of cardamoms were onder investigatiorr. 0 ‘ter torn* ^ 
ance wHch were rmder observation were scab ^ 
enmin, storage tots oi potato, obscure diseases ot cotton 
naceons crops sinnlar to leaf curl, and Imm on coconnb 
Mr. Kulkarni, Mycological Assistant, said that 
diseases Avere being combated in the field 

(1) ^mut of cereals-Jovxir and rala {Setaria m'l^) 
smut was due to the fungi Sfhacelotheca oori 
Sfh. cruenta on joimr and Ustilago Cranieri on 
description of the disease and its method of 
was being published. The disease Avas cont 
bv immersing the seed in copper sulphate 


were visitea ana seeu lui 

of charge. The crop obtained from the area sown with 
the treated seed was free from the disease, and at 
harvest time he collected cultivators in the fields and 
the efficacy of the treatment was shown to them. In 
1912 the work was handed over to the district agri- 
cultural staff and work Avas extended to over 150 
villages. In order to cope with the increasing demand 
for copper sulphate in consequence of the success of 
the treatment, arrangements were made with a private 
firm to place on the market packets of copper sulphate. 
These packets were sold at 1 anna each and contained 
sufficient copper sulphate to treat seed for four acres, 
together with instructions in all vernaculars and in 
English; over 43,000 of these packets were sold 
in 1915-16, and the distribution of copper sulpha.te 
was now one of the regular duties of the district 





4 . ^ » 


h 


PROCEEDINGS OF THE MTCOLOGICAL CONFERENCE AT PTJSA 9 

agricultural staff. He calculated that 10,00,000 rupees 
had been saved to tbe cultivators by tbis work. 

(2) Ota'pevine fMldew. Tbe control of grapevine mildew by 

spraying witb Bordsaux was commenced in 1909 in 
Nasik and Poona and was successful. After four 
years tbe work was banded over to tbe district agri- 
cultural officers but did not succeed under tbeir 
supervision and was taken over again by tbe myco- 
logical staff. Tbe people pay expenses themselves 
and merely get guidance from tbe mycological staff. 

Tbe treatment is now pretty general. 

(3) Koleroga disease of areca-nvis. Tbis campaign was carried 

on on tbe same lines as iff Mysore. Tbe people are now 

paying for work themselves and purchasing sprayers 
—for tbe fii-st three years expenses were defrayed 
by Government. Tbe campaign was proving quite 
successful. 

(4) Red fot of sugarcane. A survey of tbe disease was made 

in tbe Presidency and in locabties where it was severe, 
work was started to teach people to use sound setts. 
A small nursery has now been started for distribution 
of sound setts. 

Tbe Chairman pointed out that tbe moral to be drawn from tbe 
highly successful operations carried out in tbe field in Bombay was 
that it was of tbe first importance to select certain definite diseases 
for attack in order to secure tbe confidence of tbe people and to get 
early definite results. It was not always possible to entrust 
mycological operations in tbe field to district agricultural officers , 
while these officers were carrying on tbe campaign against smut of 
jowar witb success, they had not been successful in tbe spraying 
against grapevine mildew and tbis work bad to be resumed by the 
mycological staff. Tbe reasons for this seemed to be chiefly con- 
nected witb tbe technical nature of tbe work required to be done. 

Tbe meeting adjourned at 12 o’clock. ^ 
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The second meeting of the Mycological Conference was held at 
the Mycological Laboratory at 2 o’clock, when the members of 
Pusa stafi were engaged in showing to their visitors from the 
provinces the various lines of mycological research in progress m 
the Pusa Institute. 

The third meeting of the Mycological Conference was held at 
9 A.M., on February 7th, Dr. Butler in the chair. The same members 
attended as at the first meeting and in addition Dr. L. C. Coleman, 
Director of Agriculture, Mysore, and Mr. R. D. Anstead, Deputy 
Director of Agriculture for Planting Districts, Madras, were present- 
Ml-. McRae, Government Mycologist, Madras, was asked by the 
Chairman to give some account of the work in his province. 

He said that the most important work in his province was 
connected with the various palm diseases. 

(1) Bitd rot of palmyra palm in the Godavari Delta. The process of 
cutting and burning diseased palms was proceeding through the 
agency of a special stafi of revenue officials. These officers were 
hampered in their operations by the fact that they had no powers 
of compulsion. He considered that there should be power to 
compel ryots to cut and burn diseased trees. The work had recently 
been improved by introducing the practice of exanaining trees and 
removing diseased leaves — ^trees treated in this manner recovered 
from the disease. 

The Chairman asked whether Mr. McRae thought that the total 
amount of disease had been decreased by the operations. Was 
it ever likely to be possible to abandon the operations and if the 
operations had to be continued indefinitely, was it a paying 
proposition from the point of view of value of palms saved ? 

Mr. McRae pointed out that in estimating the extent of disease 
it was necessary to consider the extension which would have taken 
place had no operations been instituted. The cost of the operations 
should be compared with the probable loss in the absence of such 
operations. Thus considered there was no doubt they were paying 
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for theraselves. It was probably too early yet to express an opinion 
as to bow long they should continue. . 

{2) Koleroga of areca-nuts. Mx. McEae then explained the 
operation in progi'ess against “ koleroga ” of areca-nuts in Malabar. 
The work proceeded on the same lines as that in Mysore. 
Cultivators were now satisfied of the efficacy of the treatment and 
some sprayers, about 15, had been sold and further orders could 
not be met owing to shortage of sprayers in India. The work has 
now been handed over to the district agricultural officers. 

An abnormal leaf-fall disease of rubber on the West Coast was 
being investigated. It was probably due to a species of 
thora. An experiment was in progress on four blocks of 100 acres 
each in widely separated parts of the rubber growing area to see 
whether the incidence of this disease could be lessened by collecting 
and burning diseased fruits and twigs. Accoimts of the work 
would be published in due course. 

Grapevine mildew in Salem was under observation and spraying 
operations had been started. 

Spraying of chilhes against anthracnose had been instituted in 
Taliparamba Farm and work was proceeding. Treatment of cJiolam 
{A'ndrofogon Sorghum) smut with copper sulphate in the Ceded Dis- 
tricts was proceeding ; this work was being done by the district staff 
under myoological supervision. Spraying against brown blight of tea 
had been carried out successfully in certain estates in the Wynaad and 
against apple mildew and Cercospora on Eucalyptus in the Mlgiris. 

The meeting was adjourned till 1-30 p. m. 

At 1-30 p.M. Dr. Coleman gave an account of the work in Mysore. 

(1) Koleroga of areca-nuts. The most important work was the 
spraying against “koleroga” of areca-nuts. The life-history of 
this disease had been worked out in Mysore 10 years ago and 
remedial measures were first started there. The work was under 
the control of a member of his myoological staff ; this officer was 
brought into constant touch, with cultivators in the diseased areas 
and now had considerable influence with them. An experiment 



was m progress oo 

exteiniinated in an isolated garden. _ 

(2) Sfike disease of sandal wood. Researcli work was in progress 
on spike disease of sandal wood. Experiments were being carried 
out to see whether the disease was commumcable in the expressed 

sap of a diseased plant. , i i j t,- 

The difficulty of obtaining sprayers at present had led him 
make arrangements for their local manufacture ; it was impossible 

to say whether this would be a success. ^ «. mi. 

Research work was in progress on Pellicularia on coffee, ine 
fertile stages of this fungus had been discovered and proVed to be 
of the Hypoehms type. The manner in which the parasite damaged 
the coffee leaf was obscure and experiments on this point were m 

^ Dr." Butler then suggested that the meeting should proceed to 
consider the diseases of tea. 

Diseases oj Tea. Mr. Anstead gave some account of the myco- 
logical troubles of tea in South India. He considered that grey 
blight was not such a serious pest as brown blight. The 
atter had been successfully controlled by a combination of 
spraying with Bordeaux and hand-picking the diseased leaf, both 
in nursery and field. 

Bb. Tunstall said that the most serious leaf disease in the tea 
districts of North-East India was blister blight. The spraying 
of this disease was discussed audit was pointed out that it was a 
very suitable one for the application of a Pest Act such as that 
prepared by the Madras Gi-overnment. The co-operation of all 
gardens in certain districts was essential for successful treatment 
of this blight and could not be secured in any other way. Some 
other leaf diseases, such as brown blight, were especially bad on 
deteriorated soils, such as old hheels. The root diseases were also 
‘often markedly connected with soils, brown root disease occurring 
chiefly on sandy soil, Diflodia on cleared grass land, and so on. 
The recent discovery of Sphaerostilbe repens and RoselUnia hothrina 
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as tea root diseases in Assam was described, and the class of 
assistance required from Pusa in work of this kind was discussed. 
Both these diseases were identified at Pusa and other critical work 
on copper blight and grey blight was in hand with assistance from 
Pusa. The fact that RoselUiiici occurs chiefly on acid soils and the 
use of lime against this root pest were commented on. This led to 
a general discussion on spraying for tea and coffee leaf diseases. 
Mr. Tunstall stated that in spraying tea a type of nozzle was required 
which would produce a fine spray at a relatively short distance. 
He also favoured any system of spraying which would relieve the 
spraying coohe from the burden of giving individual attention to 
bushes. The man should be able to walk straight down between 
the lines spraying bushes on either side, he should have control of 
more than one nozzle ; the improvement of machines in this 
direction was necessary and this would lessen cost of labour. 
Mr. Anstead, Mr. McEae and Dr. Coleman referred to the 
extension of sprayingintea and coffee in South India. Pellicvlaria 
on coffee was being successfully treated and spraying for coffee 
leaf disease was hopeful. 

Mr. Tunstall said that the proprietary mixture “ Bordorite ” 
had given some satisfactory results on tea, it usually kept well 
but occasionally failed and should be used within three months of 
manufacture. Other members proposed to try it. 

Dr. Coleman proposed a vote of thanks to Dr. Butler and his 
staff for the very interesting series of meetings which had been 
held. 


The fourth meeting of the Mycological Conference was held in 
the laboratory on Thursday morning (February 8th) at 9 a.m., 
when a detailed discussion of various crop pests illustrated by 
specimens in the Pusa collection and brought to Pusa by members 
took place. All the members attended, 
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A combined Entomological and Mycological Committee met in 
the afternoon with. Mr. Mackenna in the chair to consider the 
Madras Agricultural Pests and Diseases Act. 


A combined mycological and entomological meeting to con- 
sider the Rome Phytopathological Conference was held in the 
afternoon. 

Dr. Butler explained that he had hoped to have copies of a 
Memoir he had written on the subject, available for members, but 
the press had not been able to deliver them in time. The subject 
was one of considerable interest, though any practical outcome 
from the Conference would necessarily be postponed until after the 
war. Some 30 States and Colonies sent their phytopathological and 
diplomatic representatives to Rome early in 1914 and an Inter- 
national Convention for the control of the inter-state circulation 
of certain classes of nursery and horticultural stock was drawn 
up and signed by all the delegates. The States concerned had for the 
most part not ratified the Convention owing to the war, but the 
matter was sure to be taken up again, and meanwhile we had an oppor- 
tunity of making up our minds on the subject, after examining how 
the proposed Convention would affect India. Adhering States 
were required to set up a Government Phytopathological Service 
for the’inspection of nurseries engaged in the export of horticultural 
produce and at the same time pledged themselves not to admit 
within their frontiers any such produce unless it carried certificates 
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of inspection by the officers of the Phytopathological Service of 
the country of origin. These certificates would state that the produce 
was in a satisfactory sanitary condition and was free from 
any disease or pest mentioned in a list which each adhering country 
would draw up. No country was prevented from making any 
other regulations, but he assumed that no country could refuse 
entry to a properly certified consignment. There were various 
restrictions as to the pests that a country could list and others 
securing the liberty of action of licensed scientific institutions. 
Imports from non-adhering countries must cease unless they carried 
similar official certificates. He considered this a great step in the 
right direction and thought that the Convention might subsequently 
be extended to cover field and planters’ crops, which were at present 
outside its scope. 

Mr. Fletcher pointed out that the Convention would be no safe- 
guard against the introduction of many insect pests which could 
easily escape detection by the Inspector. Fumigation on entry 
was the only remedy in these cases. 

Dr. Butler said that there -was nothing in the Convention to 
prevent fumigation after entry. Mr. Fletcher then pointed out 
that the lists of insects to be kept out would be difficult to prepare 
for any particular- crop, as a pest of fruit trees might come in on 
ornamental plants or mce versa. Also a pest that did little harm 
in one country might be destructive to the same plant in another 
country, as was the case with cotton boll-worm. 

Dr. Butler considered that the clause in the Convention 
requiring that any pest listed should be very harmful was a 
weak point. Several of the clauses required improving but he 
thought that what would happen was that, in view of the criticisms 
to which the Convention was being subjected in several countries, 
a new one would be signed after the war. He felt sure that the 
matter would not be altogether dropped and that countries 
that did not join in the movement would find themselves at a 
disadvantage. 
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Mr. Anstead enquired how the present Indian Destructive 

Insects and Pests Act would be afiected. ^ 

Dr. Butler said that so far as he could see the Convention 
Act, which would be supplenaentary to it. It 
to get certificates under our 
adhering country would be obliged to maintain an 

then took place regarding the extent and- nature 

“com nurseries in India and 
probably small, both in quantity 
not available. It was 


would not affect our 
would simply make it easier for us 
Act, since every ac „ 
efficient inspecting staff. 

A discussion i * - 

of the export of horticultural produce fl- 
it was ehcited that the export was 
and value, but that exact returns were 
suggested that such returns should be obtained if possible. Mem- 
bers also undertook to make local enquiries regarding the nursery 
trade in their respective areas so as to be in a position to advise 
on the working of the Convention if India adhered. It was also 
suggested that a survey of the insect and fungus pests of plants 
should be kept up, so that the lists required under the Convention 
could be prepared if occasion arose. 

The sixth meeting of the Mycological Conference took place 
on Saturday, February 10th, at 2 p.m., Dr. Butler in the chair. 
Mr. Eobertson Brown, Agricultural Officer, North-West Frontier 
Province, was present in addition to the other members. 

The Chairman asked Mr. Eobertson Brown to give some account 
of mycological troubles in the North-West Frontier Province. 

Mr. Eobertson Brown said that the peach was the most important 
fruit crop in the North-West Frontier Province and leaf-curl was 
its most serious disease. The disease was worse in a rainy spring 
with cold nights. An experiment had recently been carried out 
to see whether this disease could be controlled by spraying with 
Burgundy mixture or lime-sulphur as was done in Europe and the 
United States of America. He preferred “knapsack” sprayers, 
owing to the difficulty of wheeling larger sprayers about the orchard. 
If the spraying was a success there would most probably be a sale 
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of sprayers in the district. Plums on peach stocks did not get 
this disease. 

A fruit spot of pomegranate was troublesome but the cause 
was obscure and required working out. 

Polyihnncium tnfolii was a source of serious damage to shaftal 
{Trifolium resufinatum) if the crop was allowed to grow high. It 
was however usually cut back early, and so the fungus did little 
damage. 

Bunt of wheat was a serious disease, especially on the variety 
known as Pusa 4. 

The Chairman pointed out that treatment of this disease by seed 
immersion in copper sulphate was not always successful. In the 
cold climate of the North-West United States of America the 
spores remained alive in the soil and disease was spread by soil 
infection — ^not by seed infection. In such areas the only way of 
combating this disease was to grow immune varieties which 
germinated quickly. 

Mr. Eobertson Brown said that a disease of chillies had caused 
great loss in Peshawar valley, the cause being obscure, Mr, 
Dastur said that he had examined specimens and the disease 
was not anthracnose. Dr. Shaw said that a species of Fusarium 
had been obtained from roots of diseased plants but infections had 
not succeeded. It was very possible that the disease was a 
Fusarium wilt, but further work was needed. 

The Chairman said that at the last meeting of the Mycological 
Conference he would like to thank all those who had come from 
other parts of India and had helped to make the meeting so interest- 
ing and successful. The Conference then ternhnated. 
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Sir, 
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recorded by Mr. J. F. Dastur, Officiating Second Imperial Myco- 
logist, and Sir. M. Mitra, First Assistant to the Imperial Mycologist, 
who acted as Secretaries. 

I have the honour to be, 

Sir, 

Your most obedient .servant, 
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The Third Meeting oi Mycolcgieal Workers in India. 
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IlfTRODXrCTORY. 

The Third Meeting of the Mycological Workers in India was 
held at Pusa on the 7th February, 1921, and the following days. 
Dr. F. J. F. Shaw, D.Sc., A.E.C.S., F.L.S., being Chairman. 


Membees. 

The members present were : — 

1. F. J. F. Shaw, D.Sc., A.E.C.S., F.L.S., Officiating Imperial 

Mycologist. (Chairman.) 

2. j. F. Dastur, M.Sc., D.I.C., Officiating Second Imperial 

Mycologist. (Secretary.) 

3. M. Mitra, M.Sc., First Assistant to the Imperial Mycolo- 

gist. (Secretary.) 

4. E. S. Hole, F.C.H., F.L.S., F.I.S., Forest Botanist, Dehra 

Dun. 

5. Major Froilano de Mello, Deputy Chief of the Board of 

Health, Nova Goa. 

6. P. K. Dey, M.Sc., Plant Pathologist to the Government 

of United Provinces. 

7. S. L. Ajrekar, B.A., Plant Pathologist to the Government 

of Bombay. 

8. E. T. Pearl, B.Sc., A.E.C.S., Government Mycologist, 

Central Provinces. 

9. S. Sundararaman, M.A., Acting Government Mycologist, 

Madias. 

10. C. V. Sane, B.Ag., M.Sc., Director of Agricxrltirre, Baroda 

State. 

11. T. P. Pillai, Mycologist, Travancore. 

12. W. Dudgeon, Ph.D., Professor of Botany, Ewing Christian 

College, Allahabad. 

13. S. N. Bal, M.Sc., AssistanU Professor of Botany, College, 

of Science, Calcutta. ’ , . 

14. S. E. Bose, M.A., F.L.S., Professor of Botany, Carmichael 

Medical College, Calcutta. | “ - 
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15. S. K. Basu, M.A., Officiating Deputy Director of Agricul- 

ture, Bihar and Orissa. 

16. S. V. Shevde, B.Sc., Professor of Biology, Baroda College, 

Baroda. 

17. M. J. Narasimhan, B.A., Acting Seaiior Astistant Myco- 

logist, Mysore. 

18. S. C. Bose, Assistant Mycologist, Indian Tea Association. 

19. 0. S. Kuikarni, M.Ag., Assistant Professor ot Mycology, 

Agricultural College, Poona. 

20. S. R. Venkatakrishna Mudaliyar, B.A., Assistant in Myco- 

logy, Madras. 

21. A. Hafiz Khan, Assistant to the Forest Botanist, Dehra 

Dun. 

22. R. K. Bhide, Assistant Economic Botanist, Poona. 

23. P. C. Kar, Mycologica) Assistant, Bengal. 

24. L. S. Subramaniam, Assistant to the Imperial Mycologist. 

25. K. P. Kheshwalla, B.A., Assistant to the Imperial Myco- 

logist. 

26. R. R. Sen, Assistant to the Imperial Mycologist. 

27. Muhammad Taslim, Pieldman, Mjmological Section, Pusa. 

28. Muhammad Azmat Ullah Khan, Fieldman, Mycological 

Section, Pusa. 

29. J. C. Mukerjee, Fieldman, Mycological Section, Pusa. 

30. S. D. Joshi, B.Sc., Student, Mycological Section, Pusa. 

31. L. S. Bertus, Student, Mycological Section, Pusa. 

Visitors. 

Mr. S. Milligan, M.A., B. Sc., Agricultural Adviser to the Gov- 
ernment of India', and Mr. A. Howard, C.I.E., M.A., Imperial 
Economic Botanist, visited the conference at the opening session. 
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PROGRAMME. 

• • Tte programme before tbe meeting consisted of : — 

1.— Discussion on tbe Physiology of Disease. 

II.^ — Survey of Diseases of Crops. 

III.— Discussion on Spraying. 

* IV. — Mycological Education. 

V. — ^Discussion on Legislation- against Fungal Diseases and 
on tbe Imperial Bureau of Mycology. 

A lecture on “Medical Mycology ” by Major Froilano de Mello, 
Deputy Cliief of tbe Board of Health, Nova Goa. 

A Demonstration of Spraying Machinery. 
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PEOCEEDINGS. 


FIRST DAY. 

Opening op Peoceedings. 

The Third Meeting of Mycological Workers in India was opened 
on the 7th February, 1921, by Mr. S. Milligan, M.A., B.Sc., 
cultural Adviser to the Government of India, who in his intro= 
ductory speech said : — 

“ Dr. Shaw and Gentlemen : I have to extend to you all a very 
hearty welcome to Pusa. It is with real pleasure that I see such a 
large and representative attendance at oiu third conference, indi- 
cating as it does the increasing interest taken in mycological work 
in India. But although we are strong in numbers there are nota- 
ble absentees from the ranks of those who attended our last 
meeting. Some are on leave and some are for other reasons unable 
to attend. But there remain the names of two of oui most pro- 
minent members. I refer, of course, to Mr. Mackenna and 
Dr. Butler. Both have received that recognition of their services 
which was bound to come sooner or later, but the loss to agricul- 
ture in India is none the less. In Mr. Mackenna we have lost a. 
chief who, although belonging to an administrative service, had 
the. interests of the scientific sections of our department thoroughly 
at heart and whose genial personahty gained him a popularity 
which has never been exceeded in the service to which most of us 
belong. 

“ The retirement of Dr. Butler is a severe blow to mycological 
work in India and in the tropics generally. We realize that we 
have lost a recognized authority in Srs own branch of science, a 
capable organizer of research, and a man who exerted a good 
influence wherever he went. It is, however, a matter for con- ' 
gratulation that the Imperial Bureau of Mycology has chosen for 
its first Director a man from the Indian Agricultural Service, and' 
we hope that in Iris new* post Dr. Butler will still be able to 
preserve his connection -with India. 

“ I should next desire to wish you a profitable conference. 
Yours is a subject which is extremely technical and a full know- 
ledge of which does not necessarily lead to immediate practical. 
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xesults. In spite, however, of the enormous difficulty of applying 
remedial measm-es to growing crops, it is encouraging to those 
dealing with the economic side of the subject to know that much 
has been done to protect crops from disease by treatment of seed, 
by the spraying of growing crops, by the introduction of disease- 
r^isting varieties and by suitable ■ crop rotations. While, there- 
fore, the difl&culties are great, there still remain a sufficient number 
of well recognized methods of checking disease. The field for 
useful work is a very ivide one and the amount of controllable loss 
due to fungus diseases throughout the world is still enormous. 

‘■'Yours is often said to be a protective branch of science. 
Protective it is, but if by protective we are to understand that 
it differs radically from any other branch in its application to 
agriculture, I am not sure that I agree. 

“ Is not all agriculture protective, and is not the main function 
of the agricultmist to nurse his plants % Does he not, in preparing 
his land, protect his crops against adverse conditions ? Does he 
not carefully guard them against the competition of ’other plants, 
and have not the results of scientific ivork on steeping, spraying, 
rotations, etc., now become so incorporated • into ordinary agiiciil- 
tural practice in the more advanced countries that their origni 
has almost been forgotten ? Gentlemen, the checking of plant 
disease is no appendage to agriculture or forestry. It is a neces- 
sary and important part of it.”_ 

On the conclusion of Mr. Milligan’s speech. Dr. F. J. F. Shaw, 
Officiating Imperial Mycologist, addressed the meeting as follows 
Mr. Milligan and Gentlemen : Since the last mycological con- 
ference there have been many changes in the band of mycological 
workers in India. At the risk of repeating what Mr. Milligan has 
already said I must mention our regret at the absence of Mr. 
Mackenna, and I must 'also voice the feeling of everyone here by 
giving early expression to the deep sense of personal loss of which 
we are aU conscious in the absence of Dr. Butler from the chair 
of this meeting. We have, however, the satisfaction of knowing 
that, however unavailing our eft'orts may be to feel the gap created 
in the ranks of Indian mycologists, the -wide knowledge and ripe 
scholarship which has done so much for the advancement of our 
•science is still at our service in the Imperial Bureau of Mycology. 
We are all confident that under the direction of Dr. Butler the 
Imperial Biueau of Mycology will be of very great help and guid- 
ance to mycologists aU over the Empire. 

“ The changes which have taken place have been chiefly in the 
direction of the expansion of provincial departments. The recom- 
mendation which was framed at our last conference with reference 
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to fclie mycological section in Bombay bas been met by tbe appoint- 
ment of Mr. Ajrekar as mycologist in that province, and the United 
Provinces and Central Provinces have also obtained mycologists. 

“The present gathering of mycological workers in India differs 
in some important respects from either of the preceding meetings 
and indeed from any which are likely to succeed it. At the 
previous meeting there Was hardly an officer present who had not 
been on continuous duty for at least four years prior to the meet- 
ing. At the present time practically all our senior officers are 
either on leave, or just back from lea’ve, and of those who are new 
to this conference several are new also to their duties in this country. 
We are without the valued assistance in our discussions of Messrs. 
McRae, Anstead, Robertson Brown and Tunstall, and Mr. Dastur 
and myself have only just returned to duty. In some respects, 
therefore, we can hardly expect that our information on the myco- . 
logical events of the last two years will be as complete as on 
former occasions. For this reason I think that we shall find three 
days sufficient for our deliberations and we might perhaps spend 
rather less time than usual on our crop disease survey, a subject 
on which we shall all have much more to say at our next meeting.- 
In Subject III — Spraying — I shall have some information to give 
the meeting with regard to our experiments in 1919 in Kumaun 
and Peshawar and also on the results of my torn’ round the manu- 
facturers of spraying machinery in England. We shall doubtless 
have further information from Bombay and Assam. In Subject IV 
•w^e may perhaps include a consideration as to how the resources 
of the mycological laboratory in Pusa may best be made available 
for the help of other workers in the provinces — a point of consider- 
able importance at the present moment when so many new depart- 
ments of mycolog}^ are being estabhshed. Subject Y, will, I hope, 
give us some information as to the wmrking and administration of 
the Pest Act. - ' ■ 

“ I think that this is an appropriate moment to make some 
reference to the War Emergency Board of American Plant Patho- 
logists, a body formed, during -the recent conflict, with the special 
object of conserving food crops by reducing losses from disease. 
As Secretary to the last mycological conference it was my duty 
to transmit your first resolution to the War Emergency Boarct 
and I have received the following reply from Dr. Wetzel:— ' 

I beg to acknowledge with best thjinks your letter of April oth. You will be interested 
to know that tlie War Emergency Boards as such, has ceased to exist, but the work has been 
continued under the direction of a new board known as the Advisory Board of. Plant Patho- 
logists. Bit Cl, B*. Lyman, o: the Bureau of Plant Industry, Washington, B. 0., is the 
chairman of the new board. I am sending copy of letter to all the members of the new board. 

The. objects of the Advisory Board of American Plant Patho- 
logists are set forth in the final report of' the Wax Emergency 
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Board, and are such as will, I ain sure, command the support of 
every myeological worker in India. Our own mycological contei- 
ences I think cover, for India, most of these objects. 

“ In conclusion, I would extend on your behalf and mine a 
verv hearty welcome to Mr. Hole, Forest Botanist, and to Mr. 
Howard, Imperial Economic Botanist, who are with us ioi the 
first time, and to all those who have recently joined the ranks of 
Indian mycologists, and I would add my personal appi'eciation in 
the case of two of my fellow workers, Mr. Dastur and Mr. iVjrekar, 
who are present in positions of enhanced responsibility. _ I ask you 
all to join with me in thanking Mr. Milligan for his opening addiess 
and for the interest which he has shown in th.is conference. ' 

The meeting then proceeded to consider the first subject on the 
programme. 

Subject L— Discussion on the physiology of disease. 

The Chairman requested Mr. Hole to open the discussion on 
-this subject. 

Mr. Hole said : — 

“Mr. Chairman and Gentlemen: Just before I left Dehra 
Dun I received a request that I would make some remarks on the 
subject of the physiology of disease, and this note, such as ^ is, 
was put together yesterday in the train. In the first place, there- 
fore, I desire to apologize for its _ shortcomings and hope you will 
make allowances for its deficiencies. 

“ On December 11th, 1919, the Association of Economic Biolo- 
gists at home discussed the important questioiy of the ‘ Integration 
of Mycological Eesearch with practice in Agriculture, Horticulture 
and Forestry.’ The opinions which were expressed at that meeting 
by men of recognized authoiity in their different lines of work are, 
Idihink, of the first importance for India to-day, with reference to 
the particular question now before us, and I hope, therefore, that 
you will allow me to draw your attention to them in case you have 
not yet all seen them. 

“ Two points were especially emphasized by a nuniber of 
speakers, viz., (1) the desirability of encouraging and promoting the 
study of physiology, and (2) the necessity tor studying the plant 
in the field, i.e., for carrying our physiological work beyond the 
laboratory and the greenhouse into the garden, the experimental 
area, the" field, and the forest. 
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In this connection I need only refer to the remarks made 


“ (1) Dr. E. J. Eussell, Director of the Bothamsted Experi- 
mental Station, with reference to the agricultural problem : 

In attempting to integrate myco logical research with agrienltuie the great need of the 
present time is to .study the growing plant in the field in health and in disease, both states 
being regarded as the resultant of the prevailing conditions. 


In the mycological problem three sets of factors are involved : the crop, the parasite, and 
the external conditions. External conditions can again be subdivided into soil and climatic 
conditions. At Eothamsted an attempt is being made to attack the problem on the follow- 
ing lines. The soil is being studied from the points of view of the chemist, the pliysioist, and 
the biologist ; under the last heading separate investigators have charge of bacteria, protozoa* 
■fungi, aigse, and helminths. The climatic conditions are difficult to study, but a start has 
been made by following up the work of Hooker at the Meteorological Office, who has 
indicated certain correlations between weather and crop yields and showm that the subject 
is susceptible of investigation. 


The practical problems in plant disease differ sharply from those presented to the horti- 
culturist and the human doctor ; the farmer’s plants ape so numerous that he cannot hope 
to give them individual attention but can only treat them in the mass. The elucidation nf 
the phenomena of disease resistance, the study of the effiect of environmental factors, and the 
breeding of resistant varieties, form the best avenues for approaching these problems. In 
essential principles the work has more in common with that done among human beings on 
public health and eugenics than with curative medicine. The ultimate aim should be the 
avoidance of disease. 


(2) Professor V. H. Blackman, Professor ot Plant Pliysiology 
and Pathology in the Imperial College of Science and Technology, 
with reference to the training problem ; 

I come now to the question of the physiological aspects. Disease is abnormal physiology, 
so the physiological outlook is a very necessary one, and I am glad to see that the importance 
of this aspect has been stressed by both Dr. Russell and Mr. Chittenden. It has long been 
recognized that the environmental conditions have a marked influence on infection ; this they 
do by affecting the physiological reactions of both host and parasite. The phj’sioiogical condi- 
tions for infection and the physiological processes connected with it arc a ' field of -work in 
which our knowdedge is still only just beginning. The fact that different kinds of manuring 
may markedly affect the degree of infection, and that changes of climatic conditions may even 
affect the development of a fungus already within the host, show clearly the importance of 
the physiological aspects of plant pathology. Another question of fundamental importance 
in plant pathology is that of the physiological differences between immune and susceptible 
hosts. Also the growing importance of what may be called plant hygiene in reducing the 
incidence of disease shows the importance in plant pathology of the pln’-siological conditions 
of the host plant. It is clear from this that tJie student requires a knowledge of the outlook 
of modern plant physiology, and therefore some training in modern plant physiology is neces- 
sary, aiid this of course necessitates a grounding in physics and chemistr}^ No attempt sliould 
be made to make of the mycologist a competent physiologist, but such training must be given 
as will enable the student to appreciate the physiological outlook and to co-operate with the 
plant physiologist. 

The training of the student should include field work even before he specializes in mycology. 
Ordinary botanical training with its teaching by types and its broad generalizations accen- 
tuates the similarities of plants and minimizes their differences. Field work corrects this 
view, to which all of us are prone owing to the jasychologieal desire for simplification, for it 
brings home the marked differences, not only morphological but physiological, between one 
plant and another. In the actual mycological training there should be as much acquaintance 
with disease in' the field as is practically possible. 
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“ (3) Mr. F. J. Chittenden, Director of the Eoyal Horticiiltiiral 
Society, London, with reference to the, horticultural problem : 

Before inycological results can be .thorouglily relied upon, the conditions that favour,, 
as well as those that discourage, the attack of the parasite upon the host iuiist be known, and 
the range of variation- in susceptibility to attack must be studied. Even with the commonest 
disease of plants our knowledge is only partial at present, and it would tax the powers of most 
mycologists to the breaking point if they were called upon to say whether such and such a 
method of apple-growing would, with absolute certainty, avoid the incidence of even so well 
known a disease as the common “ canker.” They could more easily say what would conduce 
to the attack. 

The special problems of the mycologist are, therefore, part only of the matter. The study 
of plant diseases in its entirety belongs really to the realms of the plant physiologist, and he 
may better call to his aid the mVcologist to make a special study of the parasite, and the student 
of plant-relationships and plant-hreeding, than that the mycologist should call in the aid of 
the physiologist. The physiological is the larger problem, and the mycologist should look 
upon his special task as a branch of the physiological problem. He should, indeed, view his 
task from the physiological standpoint, and base his work upon a thorough knowledge of 
physiology. 

It is clear that even so fay (and this is not all) the problem is one that calls for team work,. 

. for no one man can hope to tackle by himself all sides of the problems involved, though one 

man here and there may be able to co-ordinate the results of all the many lines of work that 
,, need to be followed up. 

“ (4) Mr. F. T. Brooks, Botany School, Cambridge : 

Plant physiology is all important and I should like to spend the next- five years in this 
study and then return to plant pathology. Equally important is field work, for this is widely 
different from laboratory knowledge. Only in the field can one obtain any true idea of the- 
epidemic spread of disease, of the relative susceptibility of varieties to disease and the fact 
that environmental conditions often play a more important part than the actual pathogen.. 
A tropical pathologist of acumen suggested that a necessary preliminary to mycological work 
was the digging of drains, and there is much to be said for this. It is essential t.hat the myco- 
logist should have a sympathetic attitude to the cultivator, and from his earliest .stages contact 
with growing crops is essential. Intimate crop knowledge is imperative, for too often it is 
complained that the suggested remedies are worse than the disease. Treatment must be on 
an economic basis. 

The teacher must possess a wide outlook so as to counteract the tendency to segregation 
of knowledge which up to a point is necessary to progress but dangerous if over-emphasized. 
There are bound to be the teaching aspect, the research and the advisory branches, but the^ 
teacher himself must be sufi&ciently broad to give the students the necessary cemprehensiTe 
■ . view-point. Often in the laboratory there is a false perspective and much time is wasted on 

labouring trivialities which should be spent on big i:)roblems. Only crop and field experience 
. I enable one to sec things in their right proportions. 

“ That part ot physiological study which is carried on outside 
of the laboratory and the greenhouse is sometimes called fieli' 
pjiysiohgtf hut is probably better known under the term mcology.. 

“ For the purpose oi indicating the conditions under which oeeolo- 
gical- work often has to be carried out in India at present, I hope 
you will forgive me if I refer to some personal experieoees, not 
because I think the particular woik is of any special importance 
but merely ‘because it illustrates some points which I wish to em- 
phasize. ■ 

“ In 1909, I was. given the problem to solve ot discovering the 
factors responsible for the dying back of sal [Sliorea rdbusta) seed- 
lings and of trying to accelerate the growth of seedlings in the^ 
forest. The lines of work adopted by me were ; 

(1) To grow the seedlings in the experimental garden and 
to test the effect on their development of such factor 
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as the chemical and physical composition of the soil, 
soil moisture and light intensity; (2) to grow the 
seedlings under warying conditions in the natural 
forests, to watch their development throughout the 
year and to determine, if possible, by observation 
the particular factors which appeared to be mainly 
responsible for death or poor development at different 
seasons ; (3) finally, to test the effect of the factors 
determined under (2) by control experiments in the 
experimental garden and in water cultures. 

“When this work was started it was more or less novel in India, 
and some people were quite honestly convinced that I \vas wasting 
my time. The work was, however, carried on to a conclusion, 
often under considerable difficulties. 

“ The average forest officer is a hard-headed and very practical 
individual, and it often takes a long time to convince him that the 
results of scientific work are really of any practical value. It is, 
however, I think, now being recognized in the Forest Department 
that the results of this work really have a practical bearing of 
some importance on questions”" of the regeneration of the forests 
and the disease of forest trees. One of the most important results, 
indeed, has been that the Government of India has now_ definitely 
recognized the value of cecology in forestry by sanctioning a post 
tor an oecologist on the staff of the botanical branch of the Dehra 
.Dun Research Institute. 



“ This experience is, I think, instructive in several ways, viz . — 

(1) It shows us that, in this kind of _ work in India at 
present, we must be prepared to face a good deal of 
apathy and possibly some definite opposition. The 
results noted above, however, are, I think, a proof 
that opposition is not necessarily the result of ill- 
will but may be the outcome of perfectly honest 
conviction. By patience and perseverance in such 
cases it is possible, in time, to persuade our official 
superiors that om* point of view is not unreasonable 
and to induce them to substitute active assistance for 
definite opposition. In such a case, active opposition 
or a spirit of passive non-co-operation is useless : such 
antagonism merely increases antagonism in a reason- 
able person and can only lead to chaos. Active 
resistance may make a bully afraid ; it will never 
stop an honest man doing what he beheves to be 
right. The first lesson then is that, if we really 
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desire success in our search for scientific truth, close 
co-operation between ourselves and our- oflfi.cial supe- 
riors who have the power of greatly facilitating and 
helping otu- work is essential. 

(2) One of the first steps necessary in the work quoted above 

was to obtain the co-operation of our Forest Chemist, 
Mr. Puran Singh, for the study of the factors of the 
chemical and physical composition of the soil, and he 
gave the most loyal and strenuous help throughout, 
often under very heavy pressure from other work. 
The next step was to determine whether or not the 
diseased conditions observed were primarily due to 
fungi or bacteria. For this purpose I applied for 
help to Dr. E, J. Butler and Mr. C. M. Hutchinson 
of Pusa. This help was given immediately and 
generously, and without this help the work in ques- 
tion would probably have been impossible. The 
results obtained, therefore, have been primarily due 
to the kindness and co-operation of other scientists. 
The second lesson, therefore, is that, for questions of 
this sort dealing with certain forms of disease, the 
close co-operation of a number of different scientists 
is essential, and further that this co-operation depends 
rather’ on mutual goodwill and a deshe to further 
the search for scientific truth than on any schemes 
of official control. 

(3) The third point is that, if the full advantages of scientific 

work are to be secured, scientists must be in the 
closest possible touch v'ibh practical foresters and 
agriculturists in order that the latter may really be 
■ convinced that science is of value to them and ought 
to be encouraged. This fact is recognized in the 
Forest Department by giving selected officers a 
training both in forestry and some specialized branch 
of science. Such men form an indispensable link in 
the chain uniting the pure scientist to the practical 
forester. 

“ In the immediate future a good deal of the cecological work in 
the Forest Department will probably be directed to the study of 
certain serious tree diseases, such as the root disease of sal caused 
by Polypoms ShorecB, the root disease of sissoo (Dalbergia Sissoo) 
beheved to be due to Fames Iwidus (Leys.) Cooke, and others 
with special reference to the effect of eiivironmental factors on : 
(«) the health and power of resistance of the plant, and (6) the 
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development and vigour of the parasitic organism believed to be 
concerned. 

“ As regards the saZ disease, we are at present enjoying the co- 
operation of Dr. Shaw and the Assistant to the Forest Botardst, 
Mr. Abdul Hafiz Khan, and we hope shortly to obtain the help 
of a soil chemist and a biological chemist. 

“ It will be seen that the primary principle emphasized in this 
short paper is the absolute necessity for co-operation in our work 
on disease — the necessity for such co-operation being Voluntary if 
it is to be really effective — the necessity for it to be the result of 
persuasion and goodwill rather than of coercion. 

“It is believed that non-realization of this great principle lies at 
the base of much of the trouble, industrial and political, which 
at present distresses India. Is it too much to hope that, if we as 
scientists give the fullest possible expression to this principle in 
our own work, we may perhaps be leading the way in indicating 
the much wished-for solution of our many troubles, that we, as 
professional plant healers, may be taking the lead in ameliorating 
the present sickness of the country for wMch we are all working 

The Chairman thanked Mr. Hole for his interesting address on 
the subject of physiology of disease, and said that he had placed 
this subject first on the agenda in the hope that it might give them 
a profitable view-point from which to make the survey of crop 
diseases. He proposed that they should consider those conditions 
of climate and of soil or those inherent in the organisms concerned 
which enable the parasite to live at the expense of the host. In 
all cases of disease they should ask themselves at an early stage 
in the investigation whether the crop affected was growing under 
healthy conditions or whether there were factors in its habit which 
rendered it an easy prey to the parasite. It might, for example, 
be possible to modify existing cultural methods so as to improve 
the general health of the crop and reduce the depredations of the 
parasite to a relatively negligible amount, iln interesting problem 
in physiological pathology was furnished by some of the permanent 
experimental plots in Pusa. In certain of those plots pigeon-pea 
had been grown under the same manurial treatment for years 
past. Pigeon-pea, as they all knew, suffered from one of the wilt 
diseases due to a Fmarium. It had been observed in the last few 
years that the incidence of the wilt disease varied greatly in the 
different plots. In fact, in some plots there was nearly three times 
as much wilt as in others. At present the indication was that 
the disease was worst in those plots which have been manured 
with superphosphate. At all events the incidence of the disease 
was evidently bound up with the manurial treatment, and what- 
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ever the final explanation might be it must be one of deep physio- 
logical significance. The case served to show that permanent experi- 
ments if kept on long enough usually give some result — not per- 
haps that which they were intended to elucidate. 

Again conditions of temperature and humidity played an 
important part, in fact almost a decisive part, in determining the 
success or failmre of a parasite to infect a host. Thus temperature 
was the limiting factor in the infection of fowar (Andropogon Sor- 
ghum) by the spores of the smut fungus {SphaceloihecaSorghi (Lk.) 
Clinton), about which they hoped to hear more from Mr. Eulkarni, 
and the relative scarcity of the potato blight in the plains of India 
was due to the fact that the causal organism could not survive under 
the temperatures which generally prevailed in the plains. That 
the limits of humidity within which certain fungi could infect their 
hosts were relatively narrow had been shown to be the case for a 
few fungi in the temperate zones, and it seemed likely that the 
same thing might be true for some parasites in India. Experience 
with Diplodia Gorchori Syd. on jute pointed that way, and the 
matter was one to which they might pay more attention when 
carrying out infections. In the black thread disease of rubber 
the conditions of humidity resulting in the interior of an estate 
too thickly planted were partly responsible for the prevalence of 
the disease. 

Of course while dwelling on the importance of what might be 
termed the external condition factor, he was not contending that 
all diseases could be cured by an improved culture of the host 
plant. There were many virulent parasites, especially in the 
case of highly speciahzed and intensively cultivated crops, which 
could only be met by direct intervention against the fungus 
such as spraying. But in such cases they might profitably pay 
attention to the varying intensity of the disease from year to year 
in correlation with the conditions of climate and culture in difierent 
seasons. _ Thus the humidity at certain periods of the year was the 
determining factor, in some parts of India, of the intensity of rust. 
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parasite and host to the environmenb but they must undoubtedly 
consider the possibility of there being -variations in the innate 
virulence of the parasite. ■ Perhaps human diseases were the best 
instances of this last factor although the history of hollyhock rust 
and carnation rust furnished excellent examples from phyto- . 
pathology. Parallel with variations in the innate virulence of the 
fung-us there was the factor of resistance in the host and all that 
was implied in modern phytopathology by the word immunity^ — 
a subject on which he hoped that they might now have the advan- 
tage of hearing Mr. Howard’s vnews and experience. 

Mr. Howard said he was exceedingly interested to see that the 
widening of what may be described as conventional mycology was 
being discussed at Pusa for the first time. He felt We that in 
the present phase of the subject, in any disease of plants, whether 
caused by fungi or by insects, any apparent conclusions reached 
as to the cause of disease should not be regarded as final but rather 
as the starting point of further investigations. He quoted the case 
of wheat rust as an example. For the last sixteen years he had 
studied many elementary species of wheat, over a period of years, 
he had seen many rust epidemics and had made careful obser- 
v^ations on the susceptibility of the various pure lines to the three 
common rusts. During the period covered by that work he had 
been more and more impressed by the fact that the observations 
were made on half the plant — ^the portion above the ground- 
while nothing was done to find out what was the condition of the 
other half — the root system — both before and during the actual 
epidemic. That led him to reflect on the fact that the observations 
of the mycologist in epidemics mostly began when the disease was 
w’-ell established and did not take into account the previous history 
of the crop. Bust epidemics took place mostly in January and 
February. The wheat crop, however, was sown the previous Octo- 
ber, and the preparation of the land often began during the last 
hot weather. He suggested that in the study of the rust epidemics 
all the factors influencing the root dev’-elopment of the wheat crop 
should receiv’e just as much study as the fungus itself. A certain 
amount of preliminar}’- work had been done already in the Botani- 
cal Section on these lines. An examination of the root system of 
varieties threw light on such questions as susceptibihty and im- 
munity. The previous treatment of the land influenced the severity 
of a rust attack. The amoun-if of rust' on any wheat ' variety 
vmried according to whether the plant was growing in a flower 
pot or in the field. Sufficient results had been obtained to 
justify the suggestion that a mycologist in studying any disease 
should regard the matter from the widest possible point of view. 
Disease studies should embrace physiology, the effect of the growth 
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factors, the various varieties of any crop, as well as its agriculture. 
There should be no liuiit set to such investigations but they should 
be pui sued in any direction likely to lead to useful results. In 
this way, mycological studies would become of great practical use 
and might easily throw light on many problems of agricultm’e at 
present imperfectly understood. A few investigations on these 
lines would be the most effective reply to the criticisms often ex- 
pressed by practical men that mycological investigations are of 
little value. Economic botany some years ago in India had to 
overcome similar criticisms. To meet them he determined to grow 
the various crops, to study agriculture and to deal with the culti- 
vator on his own ground. Although the growing of crops to per- 
fection under Pusa conditions proved to be a laborious undertaking, 
he did not regret the time spent on the agricultural side of economic 
botany. There was no reason why mycology should not extend its 
borrndaries in a similar manner and widen the investigations as 
much as possible. He did not mean to imply in the very least 
that the work of the mycologist was unnecessary. He wished to 
see it continued and greatly extended, and suggested that a study 
of disease in its widest sense would prove more profitable than 
adding to the number of diseases. In studying disease he suggested 
that all the factors on which growth clepended should be considered, 
and that particular attention should be paid to the development 
of the root system from the seedling stage. 

As an example of the influence of temperature on the incidence 
of disease, Mr. Sundararaman cited the case of potato blight which 
was never found in the Nilgiris in spite of the fact that seed potatoes 
had been imported from Darjeeling where the disease was pre- 
valent. Possibly the heat which generally prevailed in the dis- 
tricts through which the, potatoes had to pass from Darjeeling to 
the Nilgiris was the cause of this. - 

In reply to Mr. Dastur’s enquiry Mr. Sundararaman said that 
he did not know at what time of the year seed potatoes were 
imported from Darjeeling for sowing in the Nilgiris. Piricularia 
on rice was found to be very virulent in fields green-manured with 
dliainclia {Sesbania aculeata var. can-aabina) where the crop was 
well grown, while poorly grown plants were completely free from 
disease. In 1918 the humidity was very high and the disease was 
very severe, w’-hile 1919 was a ■^ery dry year and the disease was 
completely checked. As regards the coconut bud-rot the inocula- 
tion experiments showed that the identical field symptoms which 
could be produced in Malabar. could not be obtained in Coimbatore. 

Mr. Kulkarni said that in Bombay experience had shown that 
attempts should be made to study pathological problems on a 
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■ pliysiologicai "basis. He cited the case, of a Citrus plantation wMcli, 
^ 'reimin^^ bealtby for 'five years. , Tbe plaiitsthen began to 
, from wither tip. The usual remedies such as cutting tlae diseased 
twigs and spraying the plants were carried out but the. disease was ■ 
...not checked.' The 'Soil conditions were then studied 'and, it was 
^ ♦ found that in the subsoil there was a layer impervious to water. 

. .The , d.rainage of the field w.as improve,d and trenches, “were' dug. 
In tivo years’ time the plants improved considerably. 

In southern parts of Surat (Gujarat), red rot of sugarcane vyrs 
very prevalent. "^ Selection of setts and introduction of new varieties 
were not successful. In these districts, ovdng to the proximity of 
the sea, during the high water tide and dining floods sea water 
mixed with the river water, and therefore the flooded fields became 
xery saline. He was therefore inclined to believe that a predis- 
posing factor for red rot was the salinity of the flooded fields. 

Mr, Howard suggested another explanation. If the floods were 
high there would be very little motion of soil w'ater, and it was 
probable that apart from the presence of salt in the soil the^ im- 
mobility of the subsoil water wmuld aftect the root system of the 
plants and prevent development of root hairs. And therefore the 
plants might become more susceptible to red rot. Mr. Howard 
considered that a study of the soil conditions and development 
' of the roots might throw light on the whole problem. 

Mr. Kulkarni said that gTain smut of joivar was very common 
in the Central Provinces, Bombay, Burma and Madras, but it was 
not common in the Indo-Gangetic plains. From the study of the 
gerniination of the spores it appeared that the iiifeotion^iYas most 
likely to succeed at moderate temperatures between 16° to 30 G. 
The spores between these temperatures germinated freely, while 
I the growth of the jowciv seedlings was retarded so that the sus-. 

I ceptibility stage was prolonged. Infected joivar seeds sown in 

■ ^ flower pots were germinated at 25°C. and 40°C., and were planted 

out when they were four clays old. Plants from seeds germinated 
at 25°C, were smutted, while those from seeds germinated at 40°C. 
were free from the disease. Smut-infected seeds sown at Pusa 
and Larkana gave smutted plants, whiJe those' sown at Jacoba- 
bad gave a healthy crop. 

Mr. Mudaliyar said that in Baghdad some of Professor Biffen’s 
rust-resistant varieties of wheat became badly rusted. He was 
informed that in Persia where the temperature was not so high 
as in Baghdad the plants became more rusted. Sore shin of 
cotton was very bad in 1919, but in 1920 tbe temperatee was 
not so low as in 1919 and the ksurnmer commenced earlier and 
therefore there was no occurrence of sore shin. 
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Mr. Padmanablia Pillai said that in Travancore 
foriim was a serious disease of coconuts. It was prevalent in the 
backwater tracts of Travancore but was not so much in the inner 
and drier parts. He thought that it was a mistake to say that 
humidity was absolutely necessary _ for all diseases. He had 
observed, tor example, the stem bleeding disease of coconuts more 
in drier parts than in wet parts. 

Mr. Hole said that sal seedlings were more susceptible to disease 
both in very wet and in very dry weather. 

The Chairman said that 'in Kumaon apple mildew spread most 
rapidly in May w'^hen the weather was relatively warm and dry, 

Mr. Howard agreed that humidity was not the only factor and 
other points had also to be considered in the prevalence of disease. 

Mr. Pillai pointed out that straggling seedlings of coconuts were 
not affected while well growing seedlings Avere badly attacked by 
Helminthosporium. 

Mr. Dey said that the effect of certain conditions on the health 
of a plant A¥as rvell noticed at Gorakhpur farm where sugarcane 
grorA-ing in that part of the field which w'as exposed to sun and 
Wd AA’as badly attacked by red rot, Avhile the crop in the shaded 
part Avas comparatively tree from the disease. 

The Chairman said that in Jammu it had been recently found 
that the red rot of sugarcane was more prevalent in fields which 
were excessively irrigated. 

With reference to Mr. Dey’s observations, Mr. Kulkarni said that 
it was possible that in the beginning the conditions were favourable 
for red rot. The standing crop of dead plants sporulated very 
freely and so the spores might have been carried by the wind and 
infected healthy plants. 

Mr. Sundararaman said that the Vermimlaria disease of ginger 
was more prevalent in exposed fields than in shaded fields. 

Mr. Dastur said that he had a similar experience wuth the 
chiUi die-back. Plants growing in the shade of Avayside trees 
were found to be healthy, Avhile those groAAung aAA’'ay from the 
shade of those trees were badly attacked. The disease aa’rs Amrj'" 
virulent in 1917. That year there was rain in the end of Septem- 
ber and in the first AA^eek of October at the time when the plants 
were begimiing to flower. In 1918, 1919 and 1920, the die-back 
was either negligible or completely absent at least in the north of 
the Ganges because the rainfall Avas very deficient in those years, 
and at the time of flowering there was no rain and the days Av^ere 
AA’arm and sunny and the nights clear and dry. In 1917 for the 
first time there was an outbreak of Choanephora cumrbitarum on 
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cMIlies when tMs fungus did considerable damage to the crop ; 
but it hadmot been seen since. The last case was an interesting 
example of a sporadic outbreak of a new disease. Such an out- 
break must have been conditioned by a combination of factors 
not normally operating. 

J'lr. Hole said that sal seedlings when exposed to side shade 
badly suffered from attack of fungi like Cercos'pom but not when 
exposed to over-head shade ; the explanation was that plants 
exposed to side shade got all the dew at night and remained 
continually wet and damp throughout the day but over-head 
shade had not these deleterious effects, even though it was darker 
than side shade. 

Mr. Sundararaman said that in paddy fields plants growing in 
the shade of trees were found to be badly blasted. 

The Chairman pointed out that in case of epidemics one had 
as a general rule more or less to rely on memory as to conditions 
prevalent before the epidemic was noticed. Yet the climatic 
conditions in the period immediately preceding a virulent out- 
break of disease must be just those which had most contributed, 
to the establishment of the epidemic. The examples quoted were 
very interesting and he ‘was sure that still more valuable results 
could be obtained by a careful and continuous record of weather 
conditions. It would probably be necessary to make determina- 
tions by instruments actually situated in the midst of the crop. 

Mr. Pillai was of opinion that a study of cecology would be 
of material help in solving pathological problems. He cited the 
case of cardamoms and ginger which thrived better in shade and 
therefore became more susceptible to disease in exposed fields. 

Mr. Dey said that the breaking down of resistance to disease 
was a physiological problem. He was told that resistant varieties 
of sugarcane tried at the Coimbatore Sugarcane Breeding Station 
became susceptible to red rot when continuously vegetatively 
propagated for some years. Potatoes and other vegetatively pro- 
pagated crops also showed the same breaking down of resistance. 

Mr. Howard said that potato growers roundr about London, 
Lancashire and Leicestershire had continuously to import seed 
potatoes from Scotland. In the plains of Java, sugarcane had to 
be brought down, from the hills. It was a problem worth investi- 
gating why continuously vegetatively propagated crops Miould do 
well in certain localities and get diseased in certain localities. It 
was probable that the substances formed at various stages in the 
ripening of the plant were difterent in' degree in different localities 
and certain substances might be formed only under certain condi- 


■ 
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tions. In seed-forming plants a cliange of seed was found to be 
necessary in certain localities where the crop could otherwise be 
grown to perfection, except for seed. 

Mr. Pearl said that the very natural tendency was to go for 
the obvious. The mycologist was naturally interested in the 
fungus and therefore he devoted much attention to the study of 
the fungus itself, but the plant was perhaps neglected. It was 
important to study the condition of the roots in relation to their 
susceptibility to disease, and it had been suggested to him that 
in its native home Hevea may have symbiotic relation with mycor- 
rhiza which were lacking in those countries to which it , had been 
introduced. 

The Chairman, in concluding, said that he hoped that on the 
survey of plant diseases the physiological aspect of disease would 
not be neglected. Those who were interested in diseases of rubber 
would do well to bear in mind the suggestion that the fungus which 
was normally present in the mycorrhiza of the roots of Hevea hrasi- 
liensis in its native home might be absent in the countries to which 
Hevea had since been introduced. In that case it was possible 
that some other fungus was functioning as mycorrhiza in their 
new countries, and the numerous ills of the rubber plantation 
might be traced to the fact that the fungal partners in the mycor- 
rhiza of Hevea hrasiliensis was not in perfect tune with the host. 

Mr. Howard said that this meant in a word that the introduc- 
tion of Hevea hrasiliensis to new countries had jierhaps not been 
complete. 

The meeting then proceeded to consider—^ 


Subject II. — Suevev of diseases of oeops. 

The Chairman said that at this meeting they could not hope 
to deaWery fully with this subject but there would no doubt be 
a certain amount of information new since the last meeting, and 
they would begin with a discussion on cereal diseases. 

Mr. Sundararaman said that there were only two diseases of 
wheat in Madras, viz., rust and Piricularia, both of which did not 
do much damage. • 

Mr. Kulkarni said that the chief trouble in Bombay was foot 
rot due to "jFusanwm. In reply to Mr. Dastur’s enquiry Mr. 
Kulkarni said that the grains showed different symptoms of 
infection according to the time when they became infected. 

Mr. Pearl said that foot rot of wheat was serious in the Central 
Provinces,, especially in Seoni Malva and Hoshangabad, both on 
the stem and on the ear, 

it-- , . 
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_■ Mr. Dey said that in fcjie United Provinces there was a ' o'reat' 

■ . mol' oi: pwa^ smut- and GolleMficMm gm'mmicolum (Ces.) Wils/ 
V ' Eiist' was. also very severe. 

Mr. Narasimhaii remarked that the chief trouble of joivar in 
Alysore was Striga. Experiments in spraying with various strengths 
01: iron sulphate solution were tried with the result that voun<^ 
oU'uja seedlings were killed. .. o 

The Chairman said that Striga was fairly common in the Central 
iiW'inceS) Bombay and Burma. The above-ground portion of the 
parasite could be kiUed by spraying but the rhizomes could not be 

SO Killccl and new shoots wore produced in large numbers. 

V said that this year, at Pusa, Cape barley was very 

badly attacked by the stripe disease caused by HelmmtJiosporium 
g}ammeum U&henh.. Other cereals were also attacked by dift’erent 
species of Helminthosponum, and cross-inoculations from barlev to 

wueat, joirar, maize, rice and sugarcane and vice versa had been 
successliil. 

The Chairman said that in his capacity as Secretary of the last 

excerpt from the" minutes to 
Imerich ’ Chairman, TV ar Emergency Board, United States of 

siSjsSIsIssssHss 

He received -the following reply from hli-. TVhetzel 

on Particularly that 

KsJiS Xufs ssois 

to -nf ■ T^^ ^ the request of Dr. Shaw he had sent 

™ -V' • H. TTatson, College of Agriculture, Los Banos, La^^una 

Philippine Islands, the following information regarding the occur- 
rence of Sderospora Maydis in 1918 at Poona T- 

Poona Agricultural College. ^ connection with the plant-breeding class at the 

name of “ Gory’s ELly^eet”^'rariety f™ 917 ? imported it from America under the 

3. firtns in America Vhloh supplied this, seed are stated by the local firm to be 
Peterson Henderson and. Company, .33-33, Cortlandt Street. New York 
James Vick’s Sons, Rochester, New York, United States of America 
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4. Tile seed was sown on 22nd June, 1018, and the ScUrospora w^as iloticed on the plants 

when about four weeks old. Only the conidial form had appeared and it agreed 'with Dr. 
Butler’s description of *S'c?ero5j!?om Maydis (R&c.) 'Bntl. m Memoirs of the Department of Agri- 
culture in India, Bot, Series, Mol. V, 'fe. 5., ■ ' ' 

5. Another American variety— “ American Field Variety” — supplied By the same firm 
and grown with Cory’s Early Sweet did not show the disease at alL 

6. This was the first occasion that Bchrospora was observed on maize in the Bombay 
Presidency. Hence the suspicion that it was conveyed probably with the seed. 

'Si. . . 

In reply Mr. Weston wrote 

Your report of the appearance at Poona of the on corn which was grown from 

American seed aroused great interest here, and I want to thank you for your co-operation in 
sending this information to us. 

In the Philippines I found that the wild grass Saccharum spontaneum Linn, serves as a 
host for the downy mildew which passes from this grass to cultivated maize. This Sclerospora 
in its conidial stage is not conspicuous on the wild Saccharum, nor does it destroy the plant, 
but rather the infected clumps of grass live on comparatively uninjured and spread the disease 
widely through producing oonidia oyer many months. In inoculation experiments I was also 
’fable to infect Miscanthus Japomcus with the conidial stage of the Sclerosp&ra, but I never 
found this grass infected in its native habitat. Teosinte {Euchlmna spp.), sorghum (A ??dro- 
pogon Sorghum), and sugarcane were also found to be infected occasionally with the conidial 
stage. From these facts I feel sure that Saccharum spontaiieum Dimi. is to be regarded with 
suspicion in India, and if this grass is common in Bombay I would suspect that it might be 
harbouring disease there also and transmitting it to such susceptible and weakened maize plants 
:as those produced by introduced and unacchmatized seed. 

In any case, the fact that the disease appeared in your Cory’s Early Sweet plots when 
the plants were about four weeks old indicates that they were infected from some source ifi 
the region, for when plants are attacked early in their development, as would be expected if 
the disease were brought in with the seed, they show the effect in from five to ten days, and 
it does not seem probable that in the case of your plants seed infection would have delayed so 
long in showing itself. 

The fact that the American Field Variety planted at the same time did not show the disease 
was probably due to local conditions. The conidia are produced at night and spread by night 
Breezes and "the infection or non-infection of any plot depends on the location of the plot in 
•relation to night wind, in relation to the position of infecting corn or grass plants, and in rela- 
tion to the protecti?n afforded by local windbreaks. 

At the College of Agriculture of the Philippines there is frequently noticed the same oc- 
currence which attracted your attention at Poona. In a trial plot of Early Mayflower sweet 
corn grown at the college from seed imported from the United States, every single plant became 
infected with downy mildew and almost all were killed as is shown in photograph 940. This 
was due not to the"fact that the disease had been brought in with the seed, but that 
one infected corn plant had escaped notice in the plot at the right and had on successive nights 
infected the new planting of this susceptible, weak and unacclimatized variety. 

May I suggest therefore that the appearance of the downy mildew in Poona may be traced 
to Sclerospora Vhich has escaped notice on Saccharum spontaneum Linn, or some other wild 
grass of the region ? 

In addition to the conidial stage through which the immediate infection of nearby maize 
can take place, the wild grasses of the Philippines were also found to harbour the oogonial 
stages of Sclerospora. Not only Saccharum spontaneum Linn, but also Miscanthus Japonicus 
and a red-stemmed primitive sugarcane are frequently badly attacked by oogonial Scleros- 
poras, especially in the higher elevations. 

•The Chairman enquired if in the light of this information there 
was any possibility of the infection being local, 

Mr- Ajrekar was of opinion that local infection was impossible. 
Mr. Kulkarni said that last year varieties of maize were received 
from the Director of Agriculture, Kashmir, and three varieties, viz., 
Amba Pearl Corn, White Bice Pop Corn and Mockory Field Corn 
developed Sclerospora. In reply to his enquiry as to when and 
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from where those varieties were introduced, the Dixector|informed 
him that these varieties of maize were received from New York 
in 1909 and 1910. It was therefore not possible to trace the origin 
of the disease. 

Mr. Snbramanium remarked that at Pusa mycelium had been 
found in the seeds of infected plants. 

Mr. Dastur enquired if the Selerospora at Poona was really 
Sclefospora Maydis (Pae.) Butl. and not one of the other three 
known on maize. 

Mr. Ajrekar replied that a critical study was not made. 

The Chairman said that some ten years ago he had described 
Physoderma Zea Maydis Shaw on maize from Assam. In America 
two or three years ago a serious disease of corn was attributed to 
this Physoderma. As far_ as he knew it did not do appreciable 
damage in Assam. The disease seemed to be indigenous in Central 
America on Euchlcena meximna and it was possible that it reached 
America on this host. _ He suggested that they should be on the 
look out for an extension of this disease. 

i, Eeferring to the diseases of rice Mr. Sundararaman said that 
the most_ important disease in Madras was paddy blast caused by 
Piricularia Oryzw Cavr. Cross-inoculations from rice to oats, ragi 
[Eleusine coracana) and wheat and vice versa had been successful. 
This disease was very sporadic in its virulence. Steeping blasted 
seedlings in one per cent, copper sulphate at the time of trans- 
planting w;as found to kill the blast. 

Md. Taslim said that rice seedlings had been found to be badly 
blasted in the neighbourhood of Pusa but that the disease com- 
pletely disappeared after the seedlings were transplanted. 

Mr. Sundararaman said an eelworm disease difierent from ufra. 
was found in Madras and was being investigated by the entomo- 
logist. 

Mr. Ear said that in Bengal ufra w^as not serious last year. 
The cultivators took a keen interest in burning the stubble, a pro- 
cess which had proved very beneficial. 

Mr. Kulkarni said that in 1919 in the Thana District of Bombay 
a thousand acres of rice were badly damaged by Sclerotium Oryzcs 
Catt. 

Mr. Mitra remarked that at Pusa there was a common leaf 
spot. The fungus had so far remained sterile both in cultmes 
and on the host leaves. 

Mr. Kulkarni said that Vstilago paradoxal and Butl., the 
smut qf Panicum frumentaceum, was common’^in Bombay and' was 
amenable to copper sulphate treatment. 
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Mr. Bose said that in Assam he had found HymenocJiwte noxia 
Berk, and Rosellinia on rahar {Cajanus indicus). 


SECOND DAY, 


The discussion on Subject II was continued. 

Mr. Kulkarni said that in Bombay potatoes suffered from a Potato, 
leaf curl the cause of which was found to be a mite. The disease 
could be controlled by spraying with lime sulphur. As the culti- 
vators found it diflS-cult to do the spraying efficiently it was done 
by the Union Agency Limited. A paper on this mite disease of 
potatoes was read at the last Indian Science Congress, and a bulle- 
tin had been published describing the disease. Another important 
disease was due to Fusarium which caused wilting of the plants 
and a black ring in the tubers. The incidence of this disease was 
dependent on temperature. High temperature favoured the 
disease. Even infected seeds gave a healthy crop if at the time 
of sowing the temperature was low. Last year potatoes from 
Italy arrived very late and were sown in the end of January, and 
the resulting crop was badly diseased. Eigid selection gave ex- 
cellent results. As the infection took place through the stem, 
every stem end was removed and tubers showing any brown or 
black marks were rejected. If the seeds were planted in winter 
this fungus gave no trouble. ■ 

With regard to the black rot of stored potatoes it was found' 
that tubers stored at 40°C. developed black rot, but those stored 
at 27°C., in chambers with double walls, were very little affected. 

In Italian potatoes the blackening was different from that in the 
North Indian varieties. In the Italian variety the blackening was 
throughout the tuber, while in the North Indian varieties the 
blackening was in the heart of the tuber. Italian potatoes when: 
stored at high temperature developed heart rot and sometimes 
also RMzoctonia, but in the North Indian varieties heart rot at 
high temperature was not associated with any fungus. 

The Chairman said that in the Punjab the chief factor in the 
storage rot of potatoes was high temperature. Storage at rela- 
tively cool temperatures lessened the rot. The storage rot of 
potatoes when they were stored in sacks Avas from 60 to 70 per- 
cent., while the rot of potatoes left exposed to air on wooden racks 
was only 15 to 25 per cent. 

Mr. Kulkarni said that in the case of early blight it was found 
that manured fields gave as good a crop as sprayed fields and there- 
fore manuring was preferred to spraying. 


■ 
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■lailli. 


■Castor. 


lolbacco. 


>??oppy. 


tomato. 


Referring to chillis Mr. _ Kulkarni said that in Bombay Oidiofsis 
tuwicci^ (Bey.) Salm., V Bwniculdfid Cdjjsici 8yd.. and leaf curl were 
the chief diseases. The leaf curl was controlled by a lime-sulphur 

^ Mr. Kar said that at Faridpur three sprayings of one per cent. 
Blighty Burgundy mixture was found to be’ effective against die- 
back. 

.. ^astur said that the spraying experiments at Pusa against 

years had not given any results because 
this disease had not appeared in the fields on account of deficiency 
of rain and high humidity at the flowering period. 

As regards castor Mr. Dastur enquired if the Botrytis disease 
of the beans occurred in any of the provinces as he had received 
enquiries from Mr. Godfrey, Pathologist, United States Depart- 
ment of Agriculture, who had observed this disease on plants raised 
from beans sent from Bombay ; he had found the perfect sta^e of 
the fungus. ^ ' 

j\Xi. Narasimhan replied that this disease "was in Mysore and 
that he had also found the Sdlerotinia stage. 

' Chairman enquired whether there was any information 
with regard to the incidence of leaf spot {Cercospora Nicotianm) 
on tobacco. 

Mr. Ajrekar remarked that in Gujarat EfysipJie was doin^ some 
damage. 

Mr. &ane said that in Baroda tobacco plants were often found 
dying off in patches in the fields. 

The Chairman remarked that the cause of this might be RhizoG'- 
toma, Fiisarium or bacteria. 

Mr. Ajrekar said that he found all these three pathogenes i.n 
the specimens he had examined but Fusarium was the most com- 
,nion. ■■ ■ . 

air. Dey said that the chief trouble of poppy in the United 
Provinces was Peronospora arhorescens (Berk.) de B. ; the predis- 
posing factor for this disease was the local method of storiiif>' the 
seeds, it had been found that storage of seed in earthen pote did 
not allow of proper aeration and the seeds thus stored gave a 
diseased crop. The disease was considerably reduced when the 
crop was raised from seeds stored in a way which allowed of free 
aeration. Mr. Leake had found a new variety which was resis- 
tant to Peronospora arhorescens, 

Mr. Kar reported that a bacterial disease was very bad on 
tomatoes in the red soil of Dacca. 


MYCOLOGICAL WOEKEES IN INDIA, 1921. 


27 



Mr. Ajrekar said that in Bombay CWospon'ttm /wfewm Oke. was 
tbe cause of slight damage to tomatoes. 

Mr. Pillai said that DidymeUa did considerable damage to car* Caraamomu. 
damoms; both Mysore and Malabar varieties were susceptible. 

It caused spotting of the leaves and rot of rhizomes. It was also 
found on leaves and pods oi Erythrina. 

Mr. Ajrekar remarked that this Travancore disease was different 
from that in Bombay, locally known as “ katti.” The Agricultural 
Chemist had found that heating of the soil completely checked this 
disease. 

Mr. Ajrekar said that he had isolated a Fusarium causing cotton, 
cotton wilt in the Central Provinces. He had established the 
parasitism of this fungus. This same fungus he had also got in 
cultures from wilted plants in Bombay. He had obtained two 
strains which were identical in all respects except that one pro- 
duced colour and the other did not in the sclerotial bodies. _ He 
had grown the fungus on complete Czapeck’s solution and on simi- 
lar solutions in which from each medium some one essential ele- 
ment, such as potassium, nitrogen or phosphorus, was lacking. 

The. fungus grew best on the complete medium, fairly well on the 
one lacking in potash, but poorly on those which did not contain 
nitrogen and phosphoric acid. The fungus was found to be parti- 
cularly sensitive to nitrogen and phosphoric acid. It did not grow 
in soil solutions taken from the permanent experimental plots of 
JTagpur farm which had received the same artificial fertilizers for 
the last 10 years and in solution of soil from plots which had 
received organic manures. Further work on this fungus was being 
continued. Buri cotton was perfectly immune not only against 
field infections but also against artificial infections, but on plant 
juices from this immune variety and the susceptible roseum the 
fungus grew very well. 

The Chairman suggested that in view of the experience with 
the wilt of pigeon-pea in the permanent experiments at Pusa, 
which had been mentioned in the discussion on physiology of di- 
sease, the effect of different amounts of phosphoric acid on the 
fungus should be investigated. 

Mr. Kulharni said that the exotic varieties, Buri, Dharwar- 
American, Upland Georgian and Cambodia, were wilt resistant, 
according to the report of the Cotton Supervisor and Deputy Direc- 
tors of Agriculture. 

Mr. Dey said that in the United Provinces considerable loss 
was caused by the shedding of bolls. This trouble appeared to be 
dependent on physiological conditions and was not due to a.para- 
site.‘ ■ . 


n 
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Mr. Sane •wish.ed to know the cause of cotton plants dying oft 
in patches in Baroda ; in course of time the field had scattered 
bare areas. 

The Chairman suggested that the trouble in Baroda may be 
the same as in the Punjab where Dr. Butler had found that the 
dying off of cotton plants was due to locab variations in the soil 
associated with a hard pan below the surface soil. 

Hole said that Dr. Russell of Rothamsted Experimental 
Station had in his survey of the soils of England found patches 
of good, indifferent and poor crops; he showed that the difference 
in cropping was due to the variations of chemical constituents of 
the soil. 

Dr. Dudgeon said that in the irrigated areas of West America 
excessive nitrogen occurred and crops grew very well up to the 
edge of those areas but within those areas the crops died out. 

Sugarcane. The Chairman requested Mr. Mitra to give an account of red 
rot of sugarcane in Jammu. 

Mr. Mitra said that in the canal-irrigated fields where irriga- 
tion was excessive about 90 per cent, of cane suffered from red rot, 
while there was much less disease in fields where the irrigation 
from wells was more scanty. The ratoon crop was chiefly affected. 
The disease was on the increase during the last 4 or 5 years. Thin 
varieties were very little affected. 

Mr. Ajrekar said that in Amalsad district of Gujarat the sali- 
nity of irrigation water was found to be the predisposing factor 
for the incidence of red rot. 

Mr. Sundararaman said that on three occasions varieties im- 
ported from Hawaii, Demerara, and Java by the Sugarcane 
Breeding Station at Coimbatore were found to be attacked by the 
pine apple disease. These varieties, however, had been destroyed 
before sowing and the disease had never existed in fields in 
Coimbatore. 

Patois. The Chairman said that recently a foot rot and bud rot were 

found on areca palms in Sylhet and Bengal. The foot rot was 
perhaps due to Thielaviopsis. 

Mr. Ajrekar said that areca palms in Bombay suffered from a 
bleeding disease. • A reddish fluid exuded from small holes about 
two feet above ground level. This was associated with a Fomes. 

Mr. Narasimhan said that Thielaviopsis on the areca palm was 
known in Mysore, but there were no bleeding symptoms as in 
coconuts. A Fomes was also found. 

Mr. Sundararaman said that Volletotricjium and Gloeosporium 
attacked seedlings in nurseries. 
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Mr. Kulkarni said tliat in July and August when tlie humidity 
was very high there was splitting of the calyx and shedding of the 
nuts. 

The Chairman suggested that this might be similar to the spht- 
ting of apples in some orchards in India ; in such cases it was very 
likely that the cause was physiological, due to rapid variations in 
humidity. It might be paralleled with the causes of some gum- 
mosis. 


Mr. Pillai said that in Travancore much loss was caused by 
splitting of the nuts and by their premature shedding. The crack- 
ing and shedding occurred especially when the tree bore an abun- 
dant crop. The disease of leaves was epidemic. 

Mr. Sundararaman said that the bleeding disease of coconuts 
was successfully treated by excising the infected parts, drying the 
wet surface of the cavity with a lighted torch and covering the ^ ^ ^ 

•exposed parts with hot coal tar. 

Mr. Pearl said that Diplosythiella hambusina Dietel. w^as Bamboo, 
•collected on leaves .of bamboo last year in the Central Provinces. 

According to Dr. Butler this fungus was first collected by him in 
Dehra Dun and proved to be a new genus and a new' fungus ; the 
. Central Provinces collection was the second that had been made 
in India, and was of great interest because it had the perfect stage 
^ , of the fungus on it which appeared to be a new genus belonging 

! to the Hypocreacece. 

Mr. Dey said that it was essential that there should be a correct 
estimate of loss caused by diseases to major crops of India. He 
thought that the discussion on the survey of diseases had shown | 

■that there w'as very little reliable information at present available. 

He therefore moved the following resolution 

“An effort should be made by departments of Mycology to 
keep an annual record of the actual damage, with an estimate of 
* the financial loss involved, done to the principal agricultural and 

i forest crops by the major fungal diseases of the province.” 




Mr. Ajrekar seconded. 

Mr. Pearl wished to know if any common method for the esti- 
mate of the loss could be suggested because in absence of a common 
method there would not be uniformity in the results. 

Mr. Hole strongly supported the resolution and said that it 
was not possible to fix any particular method ; the worker must 
have full discretion in adopting any method he found convenient. 

The Chairman said that to have really reliable figiues the ob- 
servations at first should be restricted to only a few crops in each 
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province. He doubted wbetber the mycological staff in any pro- 
vince would be able to tackle more than one crop. 

Mr. Sane suggested that as tbe monetary value of a crop was 
a variable factor from year to year tbe loss should be considered, 
not in money but in tbe area involved. 

Mr. Hole said that in tbe case of forests tbe loss must be esti- 
mated in its money value. 

Mr. Dastur doubted if tbe present mycological staff of tbe' 
provincial departments was large enough to undertake this work.. 

Tbe motion was carried. 

At tbe request of tbe Chairman, Major de Mello gave an account 
of some of tbe principal diseases of Portuguese India. He said 
that work in plant pathology was only recently started and only 
a few diseases bad been investigated. Foot rot of Carica papaya 
was successfully treated by an application of 5 per cent, solution 
of copper sulphate. 

Tbe worst disease of coconut palms was what was locally called 
“ Mumdolim ” but be was sure that under tbe name several dis- 
tinct diseases caused by insects and fungi were included. 

Tbe bleeding disease was not found on laterite soils but only 
on tbe littoral soils. 

The coconuts were, also attacked by a root disease which did 
considerable damage over a large area. Tbe symptoms of the- 
disease were that the leaves withered and tbe trees did not flower. 

An eelworm disease of sugarcane bad also been found. The 
adult eelworms bad not as yet been observed but a large number 
of eggs and embryos in -the diseased tissues had been found. 

Tbe Chairman thanked Major de Mello for bis interesting ac- 
count of plant diseases in Portuguese India, and said that it 
was for the first time that tbe conference bad any information; 
regarding tbe crop diseases of Portuguese India. 

Tbe meeting proceeded to -consider — 

Subject III. — ^Discussion on spraying. 

The Chairman, in opening tbe discussion on spraying, said that 
be wished to_ place before the meeting tbe results of spraying work 
in orchards in Kumaun and Peshawar and to make a few obser-^^ 
vations on bis visits to tbe manufacturers of spraying machinery 
in England when he was on leave, There were '"two classes of 
sprayers, one worked by engine power and tbe other by human 
agency. Of tbe second class, the Knapsack type which required 
to be worked continuously by band was not good for India. The 
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pneumatio sprayers were the best but they had one serious defect. 
/They did not give a constant uniform spray because the fineness 
of the spray depended upon the pressure behind it, and therefore 
.as the pressure decreased the quality of the spray deteriorated. 
Of the pneumatic sprayers, the Holders were the best ; they were 
originally made in Germany but now they were made in England 
by Ubel (United Brass houndry and Engineering Limited). Ano- 
ther type of hand-worked sprayer, the machinery of which could 
sbe carried bn a trolly, was the Hayes hand power pump. This 
■was the most satisfactory type of machine worked by hand._ A 
■similar type was also manufactured by Ubel. With such machines 
it was quite easy for one man to maintain a steady pressure of 
150 lb. per square inch. Higher pressure did not give an improved 
spray. 

In the power sprayers the motive power was supplied by steam 
or petrol engines, and there were two ways in which such outfits 
could be used. In one method the engine and reservoir were 
stationary and a light steel main made in sections with flexible 
couplings was led from the engine down the orchard which ^yas 
to be sprayed. Erom this main side pipes led to hoses which 
supplied nozzles. A number of nozzles could be worked at once 
and a large area sprayed at one time. The method sounded cum- 
bersome but was a great success owing to the lightness of 
the steel mains and the perfection of the flexible couplings. He 
had seen this system in operation in hop gardens in Kent. A 
very excellent type was made by Messrs. Merryweathers. Photo- 
graphs of this installation would be shown to members. 

Another type of power sprayer was the pft|rol engine mounted 
•on a carriage carrying a reservoir for the spray fluid. The weak- 
ness of this type 'was the trouble and waste of energy involved 
in moving a large quantity of liquid about the orchard. A new 
system of power spraying had been worked out in England by 
Mr. Lefroy. In this system the power from a petrol engine vyas 
used to pump air into a pneumatic ’ sprayer already containing 
the fungicide. The pneumatic sprayer was of the usual Holder 
type and was carried on the back. “ A number of sprayers could 
be worked from one engine as a battery outfit. This system had 
the ad', antage that it could also be used for dusting as the sprayers 
could simply be charged up with air and a dusting attachment 
.substituted for the ordinary lance and nozzle. 

Spraying of peaches against leaf curl in Peshawar and Kumaun 
had been carried out successfully for some years._ A striking 
.example of the success of the spraying was noticed once in an orchard 
in Kumaun where through an oversight two or three trees in one 
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corner were not sprayed with the result that they were the only 
trees in that orchard that had the leaf curl that year. In 1919 a 
test of the Holder sprayer against the Hayes hand power pump 
was made at Peshawar. The Hayes' type was found to be superior.. 
It was found that this sprayer with 5 men in 19 hours sprayed 
206 plants and used 708 gallons of Burgundy mixture, while two 
Holder sprayers worked by 4 men for the same number of hours 
sprayed only 54 trees and used 492 gallons of the fluid. For this, 
test the trees selected were, as far as possible, of the same size.. 
It was, evident that by using Hayes there was economy of time- 
and of the spray liquid as well. 

In Kumaun in 1919 home-made lime sulphur and Berger’s lime 
sulphur were found to be equally efiicient but Berger’s was too 
expensive to be used on a large scale. One very important point 
in doing spraying experiments on fruit trees was that for any one- 
experiment the same particular variety of apple or pear tree must 
be used. 



An important disease in Kumaun was the mildew of apple 
which spread rapidly during warm dry weather. The suscep- 
tibility of diflerent varieties of apples differed considerably.- 
“Northern Spy” was so bad in this respect that it was being 
removed completely. . 

In 1919 lime sulphur had not proved a good spray against 
mildew, thus reversing their experience of the previous year, andi 
this season they intended to try iron sulphide which had proved 
successful in California. - With regard to the making of lime sul- 
phur, the home-made solution according to the formula 53 lb. lime, 
100 lb. sulphur, 50 gallons water usually had a density of about 
24 with Beaume’s hydrometer. It was useful to remember that 
for a solution with a density between 6 and 26, the reading of 
Beaume’s hydrometer gave roughly the number of gallons of water- 
which had to be added to one gallon of stock solution to make a 
summer strength spray. Commercial lime sulphur had a density 
of about 35°. It had recently been found that the addition of 
saponin to lime sulphur increased its spreading properties. 

Mr. Pearl requested some information regarding the type of 
nozzle found to be most useful in practice. 

The Chairman thought the best tjrpe of nozzle was the disc 
nozzle. The nozzle -with several joints and with pins to clear the 
jet opening was undesirable because of the constant trouble of, 
leakage from these joints. There was a good nozzle which was- 
fitted with an adjustable collar by means of which either a wide- 
angle spray or a long and narrow angle spray could be deliver e<L 


L 
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Mr. Ajrekar said that one of the most important problems in 
grape culture in Bombay was the control of the fungus leases 
which were mainly two, mildew {Uncinula necaior Schwein) and 
anthracnose {Glmsporium ampeloplmgum (Pass.) )Sacc.). In 1919 
tests were made of the following remedies against mildew: — 

(1) Potassium sulphide in the proportion of 4 oz. to 8 gallons 

water. 

(2) Ammoniacal solution of copper carbonate, having the 

composition ammonium carbonate 1 lb., copper car- 
bonate 5 oz., and water 40 gallons. 

(3) Bordeaux mixture— normal strength (copper sulphate 

5 lb., slaked lime 5 lb., soft soap 4-| lb., water 
50 gallons). 

The variety of vine used was Bhokri. 22 plants received the 
first treatment, 38 the second and 18 the third. 

The dates of spraying were as follows : — 

Treatment 2 .— June 21st, July 9th, July 31st, August 15th. 

„ 2 . — June 21st, July 9th, July 3Ist. 

,, 3. — June 17th, July 9th. 

Bordeaux mixture was far and away the most effective. The 
plants sprayed with it were free from mildew. Those sprayed 
with treatment 2 were next best, but showed some mildew. Those 
sprayed with treatment 1 (potassium- sulphide) were worst. An 
additional spraying had to be given in August to plants under 
this treatment as the attack was bad. 

The plants treated by Bordeaux mixture kept their leaves 
green and produced well ripened canes. 

This experiment could not be continued in the next three months 
as ail the plants had to be heavily treated with remedies against 
anthracnose, but the results were fairly conclusive. 

Anthracnose appeared in June, July and August 1919, and the 
ordinary measures taken against mildew did not stop it. The 
diseased branches were removed and burnt on June 21st, July 
11th, 12th, 23rd, 28th and September 1st, but the disease was 
not checked. The following varieties proved resistant to this 
disease : of the local varieties, Neelum ; of the foreign varieties 
Lady Downes and Brilliant. 

Pruning was done on October 15th, 1919, and thereafter a vigor- 
ous action was taken against anthracnose. _ The bark of all vines 
was removed, and the vines were washed with the following mix- 
ture: Sulphuric acid 1 part, iron sulphate 8 parts, and water 
100 parts, all by weight. The amount required per plant on the 
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single stake system was one gramme sulpliuric acid, 8 grammes 
iron sulpkate and about 135 grammes water. One man did seven 
trees in ten hours. 

The Bbokri plants on the stake system were also sprayed with 
a solution of iron sulphate as above without the sulphuric acid, 
and the live supports of Pangara {Enjthrina irdica) also received 
the spray. Anthracnose, however, appeared on October 29th. 
The plants were then sprayed with the following mixture: Lime 
sulphur wash and Bordeaux mixture mixed together. Lime sul- 
phur wash is lime 11 lb., sulphur 1 lb., and water 6 gallons. To 
this were added gallons Bordeaux mixture. 





These 12| gallons were considered as a stock solution which 
was made up to 62| gallons with water and then sprayed on Octo- 
ber 29th. 

A second spraying of this was given on November 26th twice 
as strong as on the first occasion. On November 9th_ and lOth a 
third spraying was given with the stock solution undiluted. The 
amount per tree was about 1| gallons. The anthracnose then 
appeared no more and the dry weather did not favour its recrude- 
scence. , 

He was sure if '^he vines were not repeatedly sprayed they 
would have lost all the fruits on the plantation. The plants trained 
on the Kniffin system were worst affected. The affected leaves 
and shoots were removed on November 25th and 28th. 

Mr. Sundararaman said that Bordeaux mixture was found 
effective against Plasmopara viticola Berk, and Curt, in Madras. 
The first spraying was of the ordinary strength and the second 
was weak. Last year 25 sprayers were sold to the cultivators. 
Holder sprayers of 3| gallons capacity were used for spraying. 

Mr. Bose said that one per cent. Burgundy mixture in the 
rains and 2 per cent, in cold weather were effective. According 
to his experience, proprietary Burgundy mixtures, like Blighty 
Burgundy mixture, were not satisfactory because copper sulphate 
and soda were mixed in a dry form and an insoluble carbonate 
was formed, and therefore the precipitate did not remain long in 
fine suspension. Bosdlinia was one of their chief troubles. It was 
very bad in waterlogged clayey soil. The predisposing factor for 
brown bhght was the dryness of the bush. Shade had some in- 
fluence on the incidence of the disease. 

Mr. Sundararaman said that in the Nilgiris good results were 
obtained against BoseUinia of tea and apples by liming and trench- 
ing. 
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The Chairman remarked that in Kumaiin in 1917 a healthy 
group of apple trees was isolated by a deep trench from a _ neigh- 
bouring Rosellinia infected group of trees which surrounded it ; the 
entrenched plot had remained healthy so far. 

Mr. Narasimhan said that in Mysore 9 years ago coffee plants 
were uprooted from RoselUnia infected fields and pure carbon 
bisulphide or an emulsion of carbon bisulphide with castor oil 
was injected into the soil. The field was then replanted with 
coffee and it had remained healthy so far. 

The Chairman enquired if bucket sprayers were replaced by 
Holder sprayers in Bombay. 

Mr. Airekax^replied that those who could afford to buy a Holder 
sprayer preferred it to a bucket sprayer but many of the culti- 
vators w'ere too poor to afford a Holder sprayer. 

The Chairman enquired if sulphur dusting was practised on a 
large scale in India. 

Mr. Kulkarni said that sulphur dusting against mildews was 
once attempted in some parts of Bombay but it had been replaced 
by lime sulphur wash which had been found to be more efficient. 

Mr. Sundararaman said that in Madras sulphur dusting was 
done against mulberry mildew. In Madras the modus operandi 
was that one man sprayed the trees noth water and another man 
followed with a bellows sprayer dusting the wet leaves with flowers 
of sulphur. 

The meeting met again at 1-30 p.m. in the mycological labora- 
tory for a demonstration of spraying machinery and inspection of 
' catalogues of sprayers. 




THIRD DAY. 


The meeting proceeded to consider — 

Subject IV. — Mycological education. 

The Chairman said that at the last meeting the subject of my- 
nological education was fully discussed, and that if there was_ no 
fresh information on this subject he would welcome suggestions 
as to how the experience and resources which they had at Pusa 
could be made available to the mycological workers in the pro- 
vinces, especially in the new mycological sections. 

Mr. Dey said that the teaching in the" new departments was 
handicapped for want of herbarium specimens and therefore Pusa 
should supply that want. 
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The Chairman remarked that Pusa had always supplied speci- 
mens to the provinces and they were always ready to meet the 
wants of the provinces as far as possible. 

Mr. Simdararaman suggested that specimens collected by the 
provincial workers should be identified at Pusa. 

Mr. Dastur pointed out that work was being already done at 
Pusa.^ 

. Mr. Pearl said that as there was a deficiency of publications 
in some of the provincial sections they could not be in touch with 
the current literature on the subjects they had under investiga- 
tion, and therefore he enquired if Pusa could help these sections 
by bringing to their notice the literature on the subjects con- 
cerned. 

Mr. Hole said that that was just the work the Imperial Bureau 
of Mycology would do for the workers in the, colonies. 

The Chairman said that at Pusa they had an index of mycologi- 
cal literature which was complete only in certain lines on which 
they had been working. They would be happy to give any refer- 
ences available. 

Mr. Ajrekar said that at Pusa there 'was a large, number of 
drawings of diseases ; it would be of great advantage to the pro- 
vinces if enlarged charts were distributed to the provinces. 

The Chairman said that the making of the charts depended on 
the staft of artists available. He therefore could not promise to 
supply the charts but he would bear in mind that suggestion. He 
wished to know if the provincial departments would find it useful 
to have a copy of the card catalogue of the Pusa herbarium giving 
the host and fungus indices. If necessary supplementary lists 
could be issued every four or five years. 

The members were unanimously of opinion that such a list 
would be of great advantage. 

Mr. Dastur drew attention of the members to the fact that 
if the list was to be of real use the Pusa herbarium ought to be a 
storehouse of specimens of all the fungi known in India, and there- 
fore the co-operation of all the provincial sections and of the my- 
cological workers in India was absolutely essential. 

Mr. Dey enquired how men working outside Pusa were to know 
what specimens were wanting in the Pusa herbarium. 

Mr. Dastur replied that any specimens that were sent to Pusa 
were always welcome, 'first because they enabled them to keep a 
record of the distribution of fungi in India, and secondly because 
there was an increasing deniand on Pusa from all parts of the world 
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for the supply of specimens of Indian fungi. He earnestly urged 
the members to send specimens of new fungi described by them. 

The Chairman said that Dr. Butler was going to publish an 
Indian fungus flora which would be of great help to all workers 
in India. The herbarium list included the foreign and exotic 
specimens in the Pusa herbarium. 

Mr. Pearl hoped that if the flora was much delayed a provi- 
sional list, would be issued. 

The Chairman said that if necessary this might be done. Type- 
written sheets could be sent to provincial departments and could 
be copied. . 

Mr. Sundararaman enquired what action on the resolution. 
Ho. 9 passed at the last meeting was taken by the Indian Univer- 
sities. The resolution was : 

“ That this meeting desires to call attention to the neglect 
of mycological science in Indian Universities, and 
wishes to emphasize the importance of the subject 
in India, and to urge on the Universities to give 
courses and found lectureships or chairs in the sub- 
ject.” 

The Madras University had arranged for a series of lectures 
in mycology to be given to the Honours B.A. students. 

Mr. Bal said for the Calcutta University B.Sc. course there 
were already three subjects and it would not be advisable to add 
to it a fourth subject, viz., mycology, but it could be made a special 
subject for the post-graduate course. As the University had not 
considered this resolution it should be again sent to the Univer- 
sities. 

The Chairman pointed out that the transmitting of the resolu-- 
tions rested with the Government and not with the conference. 

Mr. Ajrekar said that the Government had referred that resolu- 
tion to the Universities for consideration. The Syndicate of the- 
Bombay University were of opinion that the mycological educa- 
tion given at the Poona Agricultural College was sufficient to meet, 
the requirements of that resolution. 

Mr. Dey enquired if the models of prop diseases made at Coim- 
batore could i)e made for other provinces. 

Mr. Sundararaman said that so far no province had asked for 
those models but he thought that it would be possible to have 
them made for a province if required. 

Dr. Dudgeon said that at the Indian Science Congress held, at 
Nagpur in 1920 it had been decided to start an Indian Botanical. 
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Society. Tlie first meeting of tliis society was field during tfie 
last sessions of tfie Indian Science Congress at Calcutta. Tfie 
object of tfie society was to encourage and promote botanical 
researcfi in India. It fiad occurred to fiim after coming to Pusa 
tfiat tfie ofi&cial mycologists and botanists could considerably fielp 
tfie society. In course of tfieir researcfies tfiey often came across 
related problems wfiicfi belonged to pure botany but tfiey 
were left untouched by these official workers for want of time. 
If these problems were brought to the notice of tfie Council of tfie 
Indian Botanical Society tfiey would take care to hand over those 
problems to suitable young men. 

Tfie last subject before tfie meeting was — 


Subject V. Discussion on legislation against fungal di- 
seases AND ON THE Imperial Bureau of Mycology. 

Pest Act. Mr. Ajrekar said tfiat there were no arrangements 
•at tfie ports of Bombay for the inspection of plants or parts of 
plants imported from places outside India. Sometime an importer 
made private arrangements with the Agricultural Department for 
the loan of a trained man to inspect the imported plants or parts 
of plants at tfie port of entry. There fiad been only two occasions 
when an examination for fungus diseases fiad been made at tfie port 
of entry under tfie Pest Act.. 

Consignments of plants and portions thereof were on arrival 
examined by an Appraiser of the Customs House and were treated 
with hydrocyanic acid gas. But on account of tfie limited capacity 
of the fumigation box only very small consignments of bulbs and 
plants could be treated. It was impossible to treat large plants. 
So far only one such consignment fiad been received, wHcfi was 
from Basra, for the Economic Botanist to tfie Punjab Government, 
and therefore it was allowed to pass on tfie understanding that 
the plants would be fumigated immediately on arrival at des- 
tination by the consignee. 

On account of tfie very serious difficulty of fumigating large 
plants tfie Chief Collector of Customs had submitted to tfie Govern- 
ment that tfie work of fumigation should be entrusted to an agency 
other than tfie Custonas House, or that possibly it could be maide 
incumbent on importers to arrange ivitfi a local representative of 
the Agricultural Department to carry out tfie necessary fumigation 
■on receipt of fees. 

Mr. Ajrekar further said tfiat fie fiad invited suggestions from 
some of the importers of seeds, bulbs and plants in Bombay on 
tfie working of tfie "Desttuctive Insects and Pests Act of 1919. 
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The Union Agency, Limited, were of opinion that the import of 
seeds should be licensed and that the licenses should be given 
only to reliable firms which could produce from a responsible 
authority a certificate regarding the diseasedree condition of the 
seeds, and that the consignment should be re-examined at the 
port of entry. They further said that they found that it was 
quite essential, if the import of seed potatoes was to be allowed, 
that the licensed firm or firms ought fco be allowed to import with- 
out the heavy shackles of a customs regulation the operation of 
which had been found to be detrimentah for the immediate receipt 
of a perishable commodity like potatoes, the customs examiiia- 
tion having unavoidably delayed the delivery for an unreasonably 
long time. That was very well illustrated by an experience of a 
small shipment of seed potatoes from Japan which they had in 
1919. Out of a quantity of about a hundred hundredweights 
which had landed in Bombay in good condition, they were deli- 
vered hardly a hundred- weight after the whole lot lay in the docks 
awaiting delivery because of customs permission withheld for want 
of a competent certifying oflicer. 

The Chairman pointed out that the original error was that 
no certificate was received from the country of origin. 

Mr. Sundararaman said that in Madras there were no special 
arrangements for fumigating or examining imported consigmnents. 
He had kept under his observation consignments which were 
received without a certificate from the port of origin. Ten plants 
from a consignment of apple trees from Australia w’-ere 'imported 
by the Botanical Gardens, Madras, were found dead from Rosellinia 
on arrival and 10 more died of the same disease after planting. 
He had suggested quarantine stations at the ports of entry for 
segregating imported plants. The Sugarcane Breeding Station at 
Coimbatore had often sent him for examination consignments of 
imported sugarcane setts. In three of these consignments setts 
attacked by TMdaviopsis had been found. 

The Chairman said that it was evident that the regulations 
could be observed only in cases of small consignments which could 
be easily fumigated. It had come to his notice that recently a 
case of a large consignment of potatoes was allowed by the customs 
officer to pass without fumigation on the understanffing given by 
the importer that the potatoes would not be used for seed. That' 
seemed to be a veiy dangerous thing to do, because in spite of the 
absolute good faith of the. importer there might be dangers over 
which he had no control. 

In reply to his enquiry the Chairman was informed that so far 
no provincial Agricultural Department had been requested to give 
a certificate for exports of plants or seeds from India. 
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_ Wie Chairman Mormed the meeting that under notification of 
the Government of India, dated the 3rd February, 1921, 
maorosforum Kuyger on Hevea hrasiliensis was a notified disease 
and the importation of Hevea rubber seed and plants from America 
was_ restricted to the Agricultural Department of Madras 

Mr Narasimhan said that in Mysore a Pest Act in connection 
with the spraying of areca palms had been introduced. This was 
■enforced for a period of two years in those notified areas where 
tlie disease was bad, and where a minority of the areca planta- 
tion owners negl^ted or refused to spray their plantations to the 
detriment of the interests of the majority who sprayed their planta- 
tion. Ihe plantations of the minority were sprayed bv the State 
and the spraying expenses were charged as arrears in" revenue 
Imperial Bureau of Mycology. Mr. Hole said that he was 
unfortunately unable to attend the mycological conference held at 
Pu^ in February 1919 at which resolutions were passed approving 
of the institution of an Imperial Bureau of Mycology in England 
to serve as a centre for the accumulation and distribution of informa- 
tion on the diseases of plants in the British Empire. Being at 
present the official representative of Indian forest botany he should 
H possiWe, like to have it recorded on the minutes of the confer- 
:ence that, frorn the point of view of Indian forest botany, the 
institution of this Bureau was heartily welcomed, and it was believ- 
ed that It would be of great value to them in the Forest Department 
in their study of plant diseases. 

The Chaiman said that before bringing the conference to a 
close he would like to have the views of the meeting as to when 
and where the next conference should meet. With regard to the 
frequency of these meetings he could not help noticing in the “ Crop 
Diseases Survey ” that they had not had much to say which had 
not been already said at the last conference. That meant that 
■ either they were meeting too frequently or that the survey of crop 
• diseases was not essential at every conference. However he thought 
that the next meeting should not be lafcer than February 1923 
because he hoped the new mycologists would then have a good 
deal to tell them. ■e-As regards the place of meeting he was alwavs 
glad to see them at Pusa but he would welcome suggestions 
Mr. bundararaman suggested Coimbatore subject to the Madras 
meetii^^^^ ^ apiproval. This suggestion was approved by the 

_ Hole said that on his behalf and that of the X^isitors he 
wished to express their appreciation of the Chairman’s able con- 
duct of the meetmg and of the great help that they had received 
rom hmi, Mr. Dastur and the staff who spared no pains to make 
■their visit interesting and profitable. ^ ^ 
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Mr. Pearl wislied to associate himself witli all that Mr. Hole 
had said and thanked the Chairman, Mr. Dastur, Mr. Mitra and 
tihe stafi for all the trouble they had taken. 

Dr. Shaw, in reply, said that these meetings were always a 
source of the greatest help and pleasure to the staff of the mycolo- 
gical section. During the months immediately preceding the pre- 
sent meeting they had been seriously hampered in making adequate 
preparations by the absences among the senior staff, but at the 
next meeting they should be at full strength and he hoped that 
they would receive suggestions for subjects for discussion from 
workers in the provinces. On behalf of his colleagues, Mr. Dastur 
and Mr. Mitra, and the Pusa staff he thanked Mr. Hole and the 
meeting for their appreciation. 

In the afternoon the meeting heard lectures from Major de 
Mello and Mr. S. E. Mudaliyar. 

Before reading his paper which indicated the lines on which 
agricultural mycologists could help medical mycology. Major 
Froilano de Mello expressed his regret at the absence of Dr. Butler 
and wished him success in the new post ta which he was 
appointed. 

The lecturer pointed out that medical mycology was advancing 
very slowly in spite of the excellent researches of Eemaek, Schon- 
lein, Gruby and Mahnsten which were carried out nearly a century 
ago, and that he was sure that this promising branch of human 
science should not be neglected by medical pathologists in India, 
where he knew from personal experience that human mycoses were 
widely spread, the most important being those which simulated 
tuberculosis. Since 1919, ..the only work done in this country was 
by Sur Taraknat who had investigated three cases of human actino- 
mycoses. Even outside India, medical mycology was so much 
neglected that in the “ Tropical Diseases Bulletin ” a special sec- 
tion was not allotted for this branch of tropical diseases. 

In the last two years only a few investigations in medical my- 
cology had been undertaken. In the Ivory Coast, nodular affec- 
tions had been found to be caused by Scopulariopsis, Acremonium, 
Ce'phahs'ponum and Hyalopus ; one case of JoUy with ademitis 
simulating plague bubo had been traced to Nocardia. In Brazil, 
the possibility of Hodgkin’s disease being due to a polymorphous 
fungus had been shown. In China cases of bronchomoniliase had 
been observed to produce symptoms, of phthisis. In South 
Africa the pathogene of pijper was found to be Nocardia pijperi. 
The Brazilian yeast, Oidium hrasiliensis, was discovered to produce 
■clinical symptoms of pseudotuberculosis when inoculated in animals. 
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Sprue was shown to be caused by Monilia enterica and i¥. 
psilosis. In Brazil, Maduromycosis was discovered to be due tO’ 
Discomyces baJiiensei and Madurella ramisoi. Some cases of 
onychosis were discovered to be caused by Penicillium brevicaule, 
Spicaria and Sterigmatocystis, and, in Peru, Malassezia caused by 
a mycosis of rodents. 

These were the only investigations in medical mycology ia 
various parts of the world during the past two years._ And yet 
in India there were numerous mycoses, e.g., Sprue, which was an 
Indian disease. Blastomycosis, which was found in all parts of 
India, and Maduromycosis, which was rampant in South India. 

The lecturer, as a medical man, earnestly requested for the co- 
operation of the agricultural mycologists who could really give^ 
considerable help in the investigations of rnedical mycology. He 
then indicated th% lines on which the two sciences could co-operate. 
He divided human mycoses into dermatomycoses and systemic 
mycoses, and the latter into open and closed mycoses. Closed 
systemic mycoses caused disease resembhng tuberculosis ; there- 
fore the first step in the study of lesions of a tubercular tjp)e was 
to make the test for Koch’s bacillus. If the test was negative the 
second step was to isolate the pathogenic fungus. 

Another very important group of diseases, in the investigations; 
of which the help of the agricultural mycologist was absolutely 
required, was that known under the vague term of Blastomycoses. 
This term meant diseases caused by blastomycetes and. therefore- 
its uses were dependent on the botanical classification of a blasto- 
mycete. In medical mycology the term blastomycete was used in 
three different ways : first some used it as synonymous to a fungus 
and therefore blastomycete was a disease caused by a fungus, 
secondly it was considered by some as synonymous to yeasts but 
in a restaicted sense, as in actual practice it was restricted to /Sac- 
cJiaromyces ; Endomycetes and Cryptococcus were excluded. Final- 
ly the term blastomycetes was used {a) for those _ old cases re- 
garding which there was not sufficient information to classify 
them on modern scientific principles, (6) for diseases produced by 
yeasts which could not be cultivated and classified, (c) for those 
cases for which the term Gryptococcus of Kutzing must yet be used 
in absence of a definite classification of such yeasts. This was 
the clinical nomenclature which the lecturer strongly supported, 
as well as the principle that a disease must be named after the 
'correct name of the pathogenic yeasts, e.g., Saccharomyces, Oidio- 
myces, etc. 

Medical authors had not classified yeasts botanically and many 
were grouped together as Monilia. It was absolutely necessary tO' 
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have a scientific classification of yeasts and a revision of the fami^ 
lies SaccJiaromyces, Sacc}mT<mycfes, 

saccharomyces. The genera tS C 

and PsmdosaccJiaromyces should be accurately described 

tnrer bad already begun some work on the classification , ne naa 
revised 17 genera and bad a new genus 0^^^ 

be was sure that tbe agricultural mycologist could study tins sub 
iect with great profit to medical mycology. 

Tbe nroblem of tbe botanical study of yeasts and tbe classi- 
fication of diseases caused by yeasts involved tbe subject ot tbe 
etiology of Sprue and its relation with those yeasts which paia- 
sitize biman mtestines. Material help 

cal mycology by agricultural niycologists if yeasts from human 
intestines were studied and classified. 

Another large group of tat £ 

vautase was what was commonly called the Aocam^ffi our ^ue 
co^ect name of that fungus was Discomyces. Nocard^as were 
fnr h«.rnii bv those who Were not well acquainted 


with them. They were touna m larp 
or saprophytes in plant and animals. - 

dias gave many clinical forms, e.g., dermatoses caused by i 
and N. m'^oyi ; Madura foot caused by N. madurce , 
cotic myLtoL caused by N. boviB ; and pulmona^ry pse 
culosis due to N. hovis and N. pulmonahs. 
also occurred in human intestines, in air, water and sqi 
a mistake to suppose that all 

foot was widely prevalent in South India were due to N. 
From this group of destructive diseases several 
isolated e q , Nocardia, MadurelU, Sadosfonum, Gletm 

etc. Myool^tt o SoutUn^ 

opportiLities of ■ ‘V S 

The isolation of the pathogenic fungi of Madura toot 
simple, but it was difficult to isolate pathogenic Nomf 
and. other organs which more or less were lia 

ternal contamination. 

The study of Indian dermatomycoses was very inter 
the trouble and difficulty of separating pathogerac I 
saprophytic fungi in the isolations taken from dematic 
X IS! an^t was perhaps for this reason ttat th. 
Inia a certain amount of sceptieism about medical m 
Tlie study of human dermatoses attacking glabrous 
of the hairy tine* on animals is particularly ^^^u 
couraging because of the multitude of saprophytic . 
coSaInnate cultures of the pathogene ; and the isolai 
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pathogeny itseif was very troublesome if not impossible. The 
lecturer therefore was of opinion that in every mycological labora- 
tory of India a study of fungi contaminating cultures of patho- 
genic fungi would be of considerable help, and for that reason he 
had already made a beginning in that direction. He was classi- 
fying Aspergillus and Sterigmafocystis found in his laboratory. 

The study of animal mycoses was not a scientific curiosity but 
was of great importance because they were highly contagious and 
human dermatoses were often caused by contact , with infected 
dogs, cats or fowls. 

The Chairman, at the conclusion of the paper, said that once 
again they had had the privilege of hearing Major de MeUo on 
that subject which he had made peculiarly his own. All realized 
that medical mycology presented a very wide field for. research 
—a field which in India had been explored only by Major de Mello. 

■ it was a matter of surprise to him that greater attention was not 
paid to the mycological diseases of animals and men in the tropics 
by the medical profession, and he was sure that all workers in_ myco- 
iogical science in India would be ready to advance this fascinating 
branch of this subject in so far as they could do so. Yeasts had 
taken on a new significance after what they had just heard, and 
the suggestion that an investigation of the organisms commonly 
contaminating cultures in the laboratory should be made had 
opened a line of research in which aU could co-operate. On behalf 
of the meeting he would thank Major de Mello very heartily for his 
interesting lecture. 
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